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Straight to the point ... 


ICL’s reputation has been built upon 
enterprising engineering, engineering that 
goes right to the heart of the problem 
and has led to significant improvements 
in such fields as combustion, steam 
raising, grinding and mechanical handling, 
to mention only a few. Perhaps you, 


too, would benefit from... 
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enterprising engineering by 


INTERNATIONAL COMBUSTION LTD - Lonpon ofFice: NINETEEN WOBURN PLACE, W.C.1. TEL: TERMINUS 2833 


WORKS: DERBY, ENGLAND °* PORT ELIZABETH, SOUTH AFRICA 
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Like a blue flash the 
Kingfisher, most brilliantly 
coloured of all European 





birds, plunges true and swift 
straight to its objective. 
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No. 545 ‘‘ Visco-Beth ’’ Auto- 
matic Dust Collector (showing 
collector mechanism and main 
yetion fan) installed in a 
Lancashire Lirae Works. 


No. 578 ‘Visco ’’ Steel Shell }- 

Water Cooler, capacity 5,500 Af 

iep-h. used in conjunction with > 

an Air Conditioning Plant at a "my . : 
~*~ 






factory in the Midlands. 


VISco for 


AIR-CONDITIONING 
DUST COLLECTING & 
WATER COOLING PLANT 


Although the name “ Visco ” is so well known in many branches 
of industry, many people are unaware of the wide range of our 
activities. Some know us as makers of Air Filters, others as 
builders of Water Cooling Towers or manufacturers of Dust 
Collecting Plant. In fact, we design, manufacture and install :— 
Air Filters of all sizes—static, and self-cleaning types; Water 
Coolers in steel, timber or ferro-concrete; Oil Coolers, Dust 
Collectors for every purpose—cyclones, unit dust collectors, and 
“Visco-Beth”’ automatic collectors of remarkable efficiency. 

Industrial Ventilating and Air 


No. 547 ** Visco "’ Heating and Ventilating Conditioning is also an import- 


lant supplied to Messrs. May & Baker Ltd. 


h i f d mover hoods ° 
cigeedar Same and tabletcing ‘machines. ant part of our business, and 


we can undertake a complete 
installation, or supply separate 
components. 

aa 
Our technical staff is at your 
service, and your enquiries will 
be welcomed. 


vIsco 
ENGINEERING CO EB 


STAFFORD ROAD. CROYDON. 

















Phones: Croydon 4181/4 
Grams: CURTMIT, Croydon 
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PUBLIC APPOINTMENTS 





UNIVERSITY OF NOTTINGHAM 
DEPARTMENT OF MECHANICAL 
ENGINEERING 





BRITISH RUBBER PRODUCERS’ 
RESEARCH FELLOWSHIP 





lications invited for the BRITISH 
RU PRODUCERS" RESEARCH FELLOW- 
SHIP, value up to £500 per annum. The Fellowship 


has been instituted to encourage research into the 
mechanical ies of rubber. Applicants should 
Pee ere 
and industrial or research ¢ experience. 
lars and a sen Reap we form may be 
ham, to whom applications should be submitted as 
soon as E9554 


lonours Degree in 
sy 
from the Registrar, University of Notting- 





WOOLWICH POLYTECHNIC, 
LONDON, S.E.18. 

J. S. TAIT, Ph.D., B.Sc., A.R.T.C., 

M.LE.E., A.M.I.Mech.E. 


Principal : 





ELECTRICAL ENGINEERING 
DEPARTMENT 





ASSISTANT, GRADE A 





Applications invited for an ASSISTANT, Grade . 
Electrical fro 








in the ineering Department 
candidates with an — in Electrical 
Subjects. Facilities for itable fora . 
person recently graduated ; presse eden an 
advantage. 

Salary, Burnham Technical Scale (Further Educa- 
tion) between £511 and £832, ding to q 
tions and ex: 


Particulars and application form from. Clerk to 
Governors to be returned by 15th August, a 





COUNTY BOROUGH OF 
ROTHERHAM 


EDUCATION COMMITTEE 





ROTHERHAM TECHNICAL COLLEGE 
Principal: Mr. G. E. COOKE, M.A. 





ASSISTANT LECTURER 





are invited for appointment as 
ASSISTANT L LECTURER in the rtment of 
Mechanical to commence duties = 


Ist ——- 1953, or as soon as — 

The of the tment includes Finai 
Examinations for City and Guilds, Higher National 
echanical and Pr 


Certificates in Mi ‘oduc- 
tion i and External Degrees of London 
University in Mechanical Engineering. Facilities are 


possess a Degree or equivalent 
qualification and should preferably have had indus- 


ial experience. 

Salary in accordance with the Burnham (Technical) 
Scales, 1951, Grade A “etis £67 per annum), or 
Grade B (£490-£765 per annum), according to a 
fications and 


experience. 
Application forms may be obtained from the under- 
x.y to — they should be returned within a 


fortnight of the appearance of this advertisement. 
R. BLOOMER, 
Director of Education. 
Education Offices, 
Rotherham. E9536 





ROYAL NAVAL COLLEGE, 
GREENWICH, LONDON, S.E.10. 





DEPARTMENT OF APPLIED MECHANICS 





CIVILIAN LECTURER 





Applications are 


invited for appointment 
CIVILIAN LECTURER in the Departmen 


t of 


Applied M in September, 1953, or as soon 
after as ible. Candidates must be British 
subjects, 28 years of age or over, and should possess 


a First or Second Class Honours Degree in Mecha- 
Engineering. Preference will be given to 

candidates with a knowledge of one or more of the 

following subjects: (i) materials and structures ; 


Gi) fluid mechanics, including supersonics ; (iii) 
ballistics ; (iv) servo- 
Appointment will be as Senior Lecturer (salary 


approximately £810 to £1020). In certain circum- 
above the minimum may be 


Tevious ¢: 
as possil to Director of Studies, Royal Naval 
College, Somnath, S.E.10, from whom further 
particulars may be obtained. i date for 
applications is 8th August, 1953. E9615 


NORTHAMPTON POLYTECHNIC, 
ST. JOHN STREET, LONDON, E.C.1. 








ASSISTANT LECTURER, GRADE A 





ASSISTANT LECTURER Grade A, to teach a 
selection of mechanical — subjects in 


and md pags courses. 
pt we Grade A (Graduate or 
aguas a £511 by £18 to £778, and usual — 
ne 
obtainable 


and forms of application 
ee 
J. E. RICHARDSON, 
Ph.D., B.Eng., M.LE.E . Principal. 


PUBLIC APPOINTMENTS 





MIDDLESEX COUNTY COUNCIL 


EDUCATION COMMITTEE 
ACTON TECHNICAL COLLEGE 
HIGH STREET, ACTON, W.3. 





MECHANICAL ENGINEERING 
DEPARTMENT 





LECTURER AND ASSISTANTS GRADE B 





Applications are invited for : 
(a) LECTURER. —Candidates should hold an 
Degree or a. have had suit- 

able industrial and teaching experience, and 
capable of taking classes at the level of Hi 
National Certificate and a B.Sc. ( 

() ASSISTANT, Grade B.—Candi tes should 
hold a wy k in or its save og have 
industrial and teaching experience and be capable 
= taking classes to Higher National Certificate 


tandard. 
x) ASSISTANT, Grade B.—Candidates should 
indus' experience and a good know- 
a of machine shop work. Preference will be 
given to those holding Higher National Certificate 
and who have had some teaching e¢: 
Salary (per annum) 


Men Women 
Lecturer £940 x £25-£1040 £752 x £20-£832 
Grade B £490 x £25-£765 £437 x £20-£536 


Plus London allowance (£36 or £48) and other 
allowances where applicable. 

Forms of application may be obtained from the 
Principal, to whom completed forms should be 
returned as soon as possible. 


C. E. GURR, 
ons ray Ofte: and Secretary 


E9601 the Education Committee. 





MINISTRY OF FUEL AND POWER 





MINES INSPECTORATE 





oun Civil Service Commissioners invite applica- 
rom men for the rr. permanent posts :— 
“— % ao OF MINES AND QUAR- 


ES (Provinces) 

(b) 1 INSPECTOR OF MECHANICAL ENGI- 
NEERING IN MINES AND QUARRIES (London). 

Age at least 27 on Ist May, 1953. 

t (a).—Candidates must have a First Class 
Certificate of Competency under the Coal Mines 
Act, 1911, and have beld a responsible position at a 
mine, preferably a coal mine. A varied experience 
desirable and practical knowledge and experience of 
metalliferous mining and quarrying will be an 
advantage. ‘ 

Post (b).—University Degree in Mechanical 
Engineering (or equivalent qualifications) and prac- 
tical experience in mechanical engineering essential. 

Inclusive salary (London), £917 (at age 30) to 
£1151 (somewhat lower in provinces). Starting pay 
according to age, ¢.g., £823 at 27, £980 at 32 or over 
on entry. Higher starting salary may be granted for 
exceptional qualifications. Promotion prospects. 

Further particulars and application forms from 
Civil Service Commission, Scientific Branch, Trinidad 
House, Old Burlington Street, London, W.1, quoting 
No. S.4227/53. Application forms must be returned 
by 27th August, 1953. E9604 





SUPERINTENDENT, HOSPITAL LIMB AND 
INSTRUMENT WORKSHOP 


SINGAPORE GOVERNMENT 





MEDICAL DEPARTMENT 





SUPERINTENDENT, Hospital Limb and Instru- 
ment Workshop, required by Singapore Govern- 
ment, Medical Department, for tour of 3 years, 
with p of m Salary 
&c., accor rding to experience, in scale equivalent to 
£1134, rising to £1673 a year for single man. Addi- 
tional allowances = 4 * £532 a om payable to mar- 
ried men, according dants. Free 
passages. Liberal i ove on full salary. Candidates 
should hold a recognised diploma or certificate of 
proficiency in workshop and bench procedure and 
should ba special knowledge of making ortho- 
. They should also have a know- 
ledge of noe om leatherwork, metalwork (includ- 
ing welding), — plastics and their uses in ortho- 
surgery and making artificial limbs. 
Write to the Crown Agents, 4, Millbank, London, 
S.W.1. State age, name in block letters, full quali- 
fications and experience, and quote M3B/33675/EH. 








LINCOLNSHIRE RIVER BOARD 





SEA DEFENCE WORKS 





APPOINTMENT OF ENGINEERS 





lications are invited for the appointment of 
SENIOR and JUNIOR ENGINEERS in connection 
with the restoration of thé sea defences in the River 
area. It is anticipated that the appointments 
will be for a minimum ‘xa of two years. 
(a) Senior.—Grade A.P.T. VII. 
if — 


(b) Junior.—Grade A.P.T. =. i 
Membership examination “! the Institution of Ci of Civil 
Engineers, o' 


applicants have passed Part A 
Appointments will be an to Reinie ions of 
the Local Government Superannuation yon" 1937, 


Angle ping ofa mesial amin 


ions, giving age, a fall details 
iti salary, 
should be “subeitied 
not later than the 27th July, 
G. E. PHILLIPPO, 
Clerk of the Board. 
E9511 
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-PUBLIC APPOINTMENTS 
CIVIL SERVICE COMMISSION 





PATENT EXAMINER AND PATENT 
OFFICER CLASSES 
SENIOR SCIENTIFIC OFFICERS, 
SCIENTIFIC OFFICERS 





_ The Civil Service Commissioners invite applica- 
tions for permanent and pensionable appointments 
to be filled by competitive interview during 1953. 
oe tag hag — throughout the year, but a 
— for receipt of gy earlier 
a Hg 1953, may 
The scientific posts are in co ay Government 
mts and cover a wide range of scientific 
research and development in most of the major fields 
of fundamental and applied science ; in biology the 
number of vacancies is small. The patent posts are 
in the Patent — (Board of Trade), Admiralty and 
Ministry of Supp 
Candidates = eee peiealead a University Degree 
with First or Second Class Honours in an appro- 
priate scientific subject (including en; ineering) or in 
mathematics, or an equivalent quali tion ; > or for 
scientific posts possess professional attainments. 
Candidates for sae weg Scientific Officer posts must, in 
addition, have had at least three years’ post-graduate 





or other proved experience. idates for 
Scientific Officer and patent posts their 
in 1953 may be admitted to compete before the result 


of their examination is known. 

limits : Senior Scientific Officers, between 26 
and 31; for Scientific Officers and Patent Classes, 
between 21 and 28 duri Le (up to 31 for per- 
manent members of the imental Officer class 
ne apg as Scientific of ). London salary 
scales : Senior Scientific Officers (men), £812-£1022 ; 
(women), £681-£917 ; Scientific Officers (men), 
£440-£707 ; (women), £440-£576 ; Patent Examiner 
and Patent Officer classes (men), £440-£655 ; 
(women), £440-£576. Somewhat lower rates in the 


provinces. 

Further particulars from the Civil Service Com- 
mission, Scientific Branch, Trinidad House, Old 
Burlington Street, London, W.1, quoting No. 
8.53/53 for Senior Scientific Officers and Ad 
S.128/53 for the other posts. E95 





METROPOLITAN WATER BOARD 





APPOINTMENT OF ASSISTANT 
ENGINEER (MECHANICAL) 





spretemeens as 
ANICAL) on 


Assistant ENGINEER (NEC 
Salary scale £719- 


the permanent pensionable staff. 
£886 per annum. Commencing salary according to 
age, qualifications and ex ane Maximum age 45 
years. Itisa —— of the appointment to and the 
continued holding of this position that the selected 
candidate shall be and continue to be a — 

member of the Institution of Mechanical E 
Responsible experience in the layout, speci tion, 
design and installation of all types of water pumping 

plant is necessary. 

Housing accommodation may be available. 
Particulars and a form of application may be 
obtained from the undersigned neal receipt of a 
p. envelope 


July 24, 1953 
PUBLIC APPOINTMENTS 










NATIONAL COAL BOARD 
MECHANICAL AND ELECTRica, 
ENGINEERING BRANCH 







ASSISTANT ENGINEER 
+. 





National sage aoxt invite applic 
superannuable pointment fan et the 
ENGINEER in the M Mechanical and £ ANT 
neering Branch of Production Depart:neni London 
Headquarters. The duties of the se! lected Li 
will include the on on of technical tone 
for sheet metal lockers - cabinets, and for mon 
anical boot c and greasing equipment, H 
will also be responsible for inspection during of 
facture at contractors’ works and for the techan’ 
supervision of erection and installation of the equi cal 
ment at the Board’s sites pon ont the coun; P 
Candidates should have had mechanical owed 
and sheet metal experience. Know! edge beating 
and mechanical ventilation plants would be 3, 
advantage. 

lary, accordi 



















to qualifications and experience, 
and £750 ae _ um, 

icu in chrono 

education, qualifications and ex ; oon 

— to National Coa! Poard, Estab, 
Grosvenor 

envelope 11/643. Origed 

forwarded, Closing date 


{ath August, 1953. ES 





LONDON COUNTY COUNCIL 









CIVIL AND STRUCTURAL 
ENGINEERING 










CIVIL and STRUCTURAL ENGUEEEN 
STAFF required for : (1) design of large ol 
neering works in connection with main drai 
sewage purification ; (2) ral civil engineering 
work ; (3) design and detaili — of engineering te 
tures ; (4) surveying and road design and constry:. 
tion. Salaries or weekly pay as follows :—For (\) 
Civil ineers (A.M.I.C.E. or equiv., with “poe in 
design of large sewage purification works an ad 

tage), up to £1000 and £837 ; for (1) ne (4), Gui 

neering Assistants, up to £337 and 201s., drawing 
Office staff up to 207s. and 17!s.; for is and (3) 
Civil or Structural Engineers, up to £837, Drawing 
Office Staff up to 171s. Commencing rates = 
to quals. and expce.; all posts pensionable, 
oon toon ‘orm Pronto s.a.e.) from Chief 

53/ Com, . S.E.1, for return within | 
E9595 

























rom now. 





BRITISH ELECTRICITY AUTHOR 










LONDON DIVISION 





THIRD ASSISTANT ENGINEER 
(MECHANICAL), GENERATION 
CONSTRUCTION DEPARTMENT 








Appli are invited for the above supe 








reference (G.1), and completed contientboun must 
arrive not later than 12th August, 1953. 
w. S. cere. 
Clerk of the Board. 
Offices of Beet: New River Head, —e 
Avenue, London, E. 





MINISTRY OF SUPPLY 





DESIGN ESTABLISHMENT 


ELECTRICAL OR MECHANICAL 
ENGINEER 


ELECTRICAL or MECHANICAL ENGINEER 
required by Ministry of Supply, Design Establishment, 
near Sevenoa' Kent, to lead section engaged in 
design and development of electrical and mech- 
anical components and of complete control schemes 
lifications : First 

Degree or equivalent in 

Elec. or Mech. Eng., and at least three years’ post- 
aduate research experience. Some practical 
nowledge of electronics desirable and experience 
of one or more of the following required :—Elec- 
trical machines and control gear design, servo 
mechanisms, hydraulics and I.C. engines. Salary with- 
in range : Senior Scientific Officer (min. age 26), £781- 
£980 ; women somewhat less. Post unestablished. 









annuable Qualifications entitling to Grad 
Membership of L Mech.E. necessary, with experienc 
in generating station layout practice, preparation o 
plant specifications and handling of plant con 
and conditions of service in accordano 
with N.J.B. it, Schedule C, Class AX 
Grade 5 equals £681 9s./£829 10s., rising to £927 
p.a., including London allowance. 
Application may be made on form obtai 
from Divisional Secretary, B.E.A., London Div ‘ 
Generation House, Great Portiand Street, W.l, 
and be received within 14 days of this am -} 












CHESTERFIELD, BOLSOVER AND 
CLOWNE WATER BOARD 















APPOINTMENT OF TECHNICAL 
ASSISTANT 


pplications are invited for the post of TECH 
NICAL ASSISTANT from an experienced 
in mechanical and ¢! ical neering. Commen- 
a — within the scale £495-£598 per annun, 
ee ee to qualifications and experience. National 
or or B.O Certificates or equivalent with worksho 





F.S.S.U. benefits NS. be 

forms from M.L.N. Technical aa Pericatibe 
Register (K), 26, Street, London, S.W.1, 
quoting D285/53A E9572 





MINISTRY OF WORKS 





STRUCTURAL ENGINEERING 
DRAUGHTSMEN 





STRUCTURAL ENGINEERING DRAUGHTS- 
MEN required in London, at Risley (Warrington), 
Harwell (near Didcot, Berks), and other provincial 
centres. Accommodation available for single men at 
Risley and Harwell. 

London salary up to £628 per annum. Starting 
pay according to age, qualifications and experience. 

tes outside London are wins nod lower. 

Applicants should be e in design and/or 
detailing of either reinfo: snd concrete or structural 
steelwork. The work is varied and not confined to 
stan schemes le prospects of pro- 
a Although these are not established posts, 
7 ve long-term possibilities and competitions 

id periodically to fill established vacancies. 
ome stating age, na ity, experience and 
pend. to Chief Structural Engineer, 
ora G. tO) inistry of Works, Abell House, John 
Islip ry ftom S.W.1, E8832 








and drawing experience desirable. Universit 
Graduates in Engineering will be consi 
_ Further particu can be a mer from th 
ng and M: , New Beetwell Street, Chester 
Ball: to whom app tions should be sent not lat 
than 4th August, aPtoss. 
RICHARD CLEGG, 
Clerk. 
8th July, 1953. E9500 





NATIONAL COAL BOARD 





NORTH-EASTERN DIVISION 





RESIDENT ENGINEER 





aoa are invited for the post of RESID! 
ENGINE R, Mechanical and Electrical, in = 
Department on t 
nstruction rd the No. 4 (Carlton) / 
Yorkshire. Applicants should possess an Engine 
Degree or an Associate of the Institution of } 
anical Engineers or its equivalent. 
post is permanent and the salary will be 
on age, skill and experience, &c. 
yor in writing, giving full particul 
age, qualifications, —s and positions 
shoul , Esq., Area Admit 
tive ational Coal’ Board, North-E 


Division, N ". (Carlton) Area, 
Barnsley, to ‘extive not later than the 3ist ta 


ning ms p henner 
schemes 
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Institution of Mining Engineers 

Last week the Institution of Mining Engineers 
held its summer meeting in Manchester. The 
members and ladies attending the meeting 
assembled on Tuesday evening, and on Wed- 
nesday morning, in the Whitworth Hall of the 
University, a welcome was expressed by Sir 
John Stopford, F.R.S., Vice-Chancellor of the 
University. This was followed by an address 
by Sir Hubert Houldsworth, Q.C., chairman of 
the National Coal Board, who spoke of the need 
for speeding up the mechanisation of the coal 
mines in this country. Sir Hubert said that the 
Coal Board’s scheme of making grants to people 
who put forward practical suggestions to assist 
the coal mining industry was producing many 
useful suggestions. But, he added, the difficulty 
was to translate those suggestions into proto- 
type machines and even then to get the proto- 
types made up quickly; also there were on 
the stocks many machines worthy of much 
more extensive trials than they had yet received. 
On Wednesday afternoon a paper entitled ‘‘ The 
Planning of Shaft-Winding Equipment as a 
Basis for the Construction of Surface Plant at 
Collieries in the Ruhr,”’ was presented by Dr. 

. Hermann Schafer. In his paper, Dr. 


Ing 
Schafer considered such matters as the depth of a ° 


shaft and the winding system, including the 
selection of the winder and the design of winding- 
rope carriers. He also dealt with the question 
of ventilation and the planning of transport 
routes and methods to and from the shaft. 
On Wednesday evening there was a civic recep- 
tion by the Lord Mayor of Manchester in the 
Town Hall, and on Thursday works visits and a 
visit to the Point of Ayr Colliery occupied the 
day. The Institution’s dinner was held on 
Thursday evening, at the Grand Hotel, Man- 
chester, with the president, Professor J. Cecil 
Mitcheson, in the chair. The after-dinner 
speakers included Sir Joseph Hallsworth, chair- 
man of the North Western Electricity Board, 
who proposed the toast “ The Institution of 
Mining Engineers.” In his speech, Sir Joseph 
urged that there should be more careful and more 
efficient use of coal. He said that in the first 
twenty-six weeks of this year the amount of 
coal consumed by the electricity supply industry 
was 5-7 per cent more than in the comparable 
period of last year, but the output of electricity 
was 8-4 per cent more than in the first twenty- 
six weeks of 1952. 


Scrapping of the Brabazon Aircraft 


THe decision was announced last Monday, 
by Mr. D. Sandys, Minister of Supply, to 
abandon the “ Brabazon” aircraft project. 
The Minister stated that civil airlines and the 
fighting services could not now foresee the 
economic use either of the ‘ Brabazon I,” 
which had piston engines, or the still uncom- 
pleted “‘ Brabazon II,” which was to have been 
powered by turbo-propeller engines, and as 
it was believed that all possible technical infor- 
mation had been obtained on the completed 
aircraft, which had flown nearly 400 hours, 
the Minister continued, there could be no further 
justification for incurring further expense upon 
them. Both were to be dismantled. The Minister 
referred to the value of the knowledge gained 
from the project, particularly of the methods 
of reducing structural weight in large air- 
craft and the adoption of powered controls. 
He maintained that though costly the pro- 
ject had contributed considerably to the 
progress of British aviation. On the aircraft 
alone some £6,500,000 had been spent or 
committed, the hangar built specially for it 
and the runway at Filton also of abnormal 
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proportions, had added another £6,000,000. 

floor space made vacant at the manufac- 
turers’ works once the “ Brabazons” have 
been scrapped, will be taken up by “ Britannia ” 
production. It was emphasised in the statement 
that this decision had no influence on the future 
of the “ Princess ’’ flying-boats. 


Oil Pollution of the Sea 


- THE Committee on the Prevention of the 
Pollution of the Sea by Oil, which was appointed 
in September of last year by the Minister of 
Transport, published its report last week. The 
report considers the extent and effects of oil 
pollution and also the drift of oil in the sea, 
which was the subject of a number of experiments. 
With regard to the prevention of pollution from 
ships, the report touches upon long-term policy 
and also immediate action, and then deals with 
various categories of ships in three groups, 
namely, deep sea tankers, coastal tankers and 
dry cargo ships. For tankers present practice is 
noted and recommended procedure is set forth, 
together with main recommendations, while the 
sources of pollution peculiar to dry cargo ships are 
reviewed. Miscellaneous sources of discharge 
from ships’ bilges are included in the report, which 
goes on to mention the sources of pollution other 
than those of ships. In the summary of recom- 
mendations the report suggests that new re- 
strictions should be placed upon the discharge of 
persistent oils, such as crude, residual fuel and 
lubricating oils, outside territorial waters; and 
that the discharge of any oil within our territorial 
waters should continue to be prohibited. To 
enforce the first recommendation it is proposed 
that H.M. Government should obtain the agree- 
ment of other maritime countries to a date for 
the prohibition of discharge of persistent oils to 
become effective, and as an interim measure it 
suggests that a prohibited zone, as shown on a 
chart, should be arranged for British ships. 
Deep sea tankers leaving the United Kingdom 
should not discharge oily washings, &c., within 
the prohibited zone and, according to the report, 
those proceeding to this country should not dis- 
charge oily residues nearer than 100 miles from 
the coast. Coastal tankers should be permitted 
as a temporary measure to discharge oily ballast 
water outside territorial waters. Continuing, the 
report recommends that new dry cargo ships 
using tanks for both oil fuel and water ballast 
should be fitted with efficient separators and that 
existing ships should be similarly equipped as 
soon as possible. Other proposals touch upon 
the pumping of bilges, the disposal of oily 
residues, the question of the provision of port 
facilities for the reception of oily residues, the 
possibilities of chemical treatment and proposed 
amendments of the Oil in Navigable Waters Act, 
1922. 


Lloyd’s Shipbuilding Returns 


Tue shipbuilding returns for the quarter ended 
June 30, 1953, have been published this week by 
Lloyd’s Register of Shipping. At the end of June 
317 steamships and motorships of 2,123,565 tons 
gross were under construction, and of this total 
81 ships of 541,873 tons were fitting out and 236 
of 1,581,692 tons were still to be launched. 
During the quarter the ships commenced num- 
bered 61 of 350,323 tons, and those launched 
amounted to 62 of 399,438 tons, while a total of 
65 ships representing 356,788 tons were com- 
pleted. A total of 93 ships of 636,152 tons were 
under construction for registration abroad and 
represented 30 per cent of the tonnage building 
in this country and an increase of 58,336 tons over 
the previous quarter. Oil tankers totalled 110 


ships of 1,212,052 tons and amounted to 57-1 
per cent of the tonnage building. Plans were 
approved or material ordered for 2,391,281 tons 
gross, a decrease of 63,613 tons since the previous 
quarter, and of this total the proportion of oil 
tankers has fallen from 62-6 per cent to 60-7 per 
cent. Work in hand abroad, excluding China, 
Poland and Russia, amounted to 835 ships of 
3,913,867 tons gross, an increase of 42,013 tons 
since March, and during the quarter 213 ships, 
of 1,006,640 tons were commenced, 239 ships of 
905,501 tons were launched and 246 ships of 
958,592 tons were completed, while 36 ships of - 
60,847 tons were suspended. The total of oil 
tankers under construction was 196 ships of 
2,208,180 tons, an increase of 166,698 tons since 
March, and representing 56-4 per cent of the 
tonnage building abroad. In the world, a total of 
1152 steamships and motorships representing 
6,037,432 tons gross were under construction, of 
which 35-2 per cent was building in Great Britain 
and Northern Ireland. Oil tankers amounted to 
306 ships of 3,420,232 tons, including 1,764,241 
tons of steamships and 1,655,991 tons of motor- 
ships, and being 152,973 tons more than for 
the preceding quarter. The ships building in 
the world included 64 steamships and 109 
motorships of between 10,000 and 15,000 
tons, 36 steamships and 13 motorships of 
between 15,000 and 20,000 tons and 27 steam- 
ships and 3 motorships of between 20,000 and 
30,000 tons each. Of the ships under construc- 
tion throughout the world at the end of June, 
3,815,961 tons, or 63-2 per cent, were under the 
inspection of Lloyd’s Register. 


Vehicle Braking 


Tue braking performance of motor vehicles 
and brake testing is the subject of a report issued 
this week by the Road Research Laboratory. 
The report discusses the part played in braking 
by a number of factors. Among these are 
characteristics of the braking system and other 
mechanical features of the vehicle, the frictional 
properties of the tyre and the road surface, the 
load distribution, unequal braking on the wheels, 
the driver’s skill and the pressure he exerts on the 
brake pedal. The report also describes methods 
of measuring braking performance, and gives the 
results of tests on vehicles of different classes 
having brakes in proper adjustment, and on 
vehicles in use on the roads. The methods 
described for testing braking performance in- 
clude the measurement of the braking distance, 
the maximum braking forces at the wheels and 
the maximum deceleration of the vehicle during 
braking. Each form of brake testing equipment 
has its advantages and disadvantages and with 
most the driver can influence the results of a 
brake test. Results of tests on vehicles having 
properly adjusted brakes show the best which 
can be achieved by vehicles of current design. 
Private cars with a good braking performance can 
achieve a braking distance of about 40ft from 
30 m.p.h. This performance provides a standard 
of comparison for the results obtained in 
measurements of the braking performance of 
vehicles in use on the roads. With the help of 
the police and other authorities the brakes of 
representative samples of vehicles in use were 
tested. Many vehicles were found to have 
inadequate or badly adjusted brakes, and the 
report notes that 10 per cent of the cars tested 
could not stop within 100ft from 30 m.p.h., a 
distance which did not include any allowance for 
the reaction time of the driver. The report, 
entitled ‘“‘ The Braking Performance of Motor 
Vehicles and Brake Testing,” is published by 
Her Majesty’s Stationery Office, price 2s. 
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Some Problems in Flexural Testing si oH,~° 
By F. A. BLAKEY, B.E. (Hons.), Ph.D., A.M.LE., Aust.* or for partial pesce 

In the author’s opinion, an aspect of testing technique which is too much neglected _* 

concerns the gap between mathematical stress analysis and experimental testing. au 

The analysis which he gives below relates to possible errors caused by lack of con- Fy aio 

formity of the behaviour of the testing apparatus with the assumptions made about Detesn: : ‘ 

it ; it relates specifically to a series of tests on concrete beams, but has been kept v and w are given negative signs becayy 


as general as possible. 


N simple flexural tests on specimens of 
I any material it is important to ensure that 
the actual conditions to which a specimen is 
subjected in the testing machine conform as 
closely as possible the mathematical assump- 
tions made about them. Thus it is assumed 
that the loading points and supports for a 
beam apply only vertical forces and that at 
such points a beam should be free from any 
restraint against rotation or movement 
parallel to the axis of the beam. It is also 
assumed that any applied loads are uni- 
formly distributed across the beam at the 
neutral axis so that no torsional stresses 
occur. 

Although it is widely recognised that actual 
testing apparatus does not conform to some 
or all of these postulates, no analysis appears 
to have been made of the extent of errors that 
are likely to follow if the degree to which the 
apparatus fails to satisfy the ideal conditions 
is not taken into account in the calculations. 
Such an analysis is presented here. 

This aspect of flexural testing was brought 
to the author’s notice by some readings 
taken during a series of tests on plain and 
reinforced concrete beams under repeated 


P P 
ee H2 Hz, jot 

















tke} Neutral Axis me 
fd 
t 
H, eee re cae Sees oe H; 
Fig. 1 


loads. Thus, although the subsequent 
analysis has been kept as general as possible, 
it will be found to have been related specific- 
ally to these materials at certain points. 

No attempt has been made to provide 
experimental evidence related to the results 
of the analysis because at the time this would 
have entailed too much of a digression from 
the research in progress and the immediate 
difficulties had been quickly overcome. 
However, it is hoped that this theoretical 
examination of the errors that can arise will 
emphasise the need for a thorough checking 
of the testing apparatus and a quantitative 
measurement of unwanted restraints in cases 
where it is not considered practicable to 
eliminate them. 

The mathematical theory used is the 
elementary theory of elasticity, so that the 
validity of the results is dependent on the 
accuracy of the elementary theory for the 
tests in question. Thus it must be assumed 
that the beams would not be classified as 
deep beams, for which the elementary treat- 
ment is not valid, and that the duration of the 
test is short enough to avoid any appreciable 
creep deflection. 

Further, the deflections must be small 
enough for the arc length of the deflected 
undersurface of the beam to remain sensibly 
equal to the chord between the points of 
support. The concentrated loads at the 
loading points and at the supports will pro- 
duce local deviations in stress from that 
calculated by the elementary theory of elas- 


* Division of Building Research, Commonwealth Scientific 
and Industrial Research Organisation, Australia. 
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For complete horizontal restrain: 








they will be movements in the opposite 

directions to those which the forces at these 
ticity. If the tensile stress at the lower fibre points have been assumed to act. That js 
is written < 






o,=0';+0", 
where o’, is the value calculated from ele- 
mentary theory and o”; is the correction from 
a more refined analysis * it appears that 
o”, is not likely to be more than +3 per cent 
of o’; for beams which would not be classified 
as deep beams. 





















In a material such as concrete there will pen v0 
also be some deviation of the stresses from ° 
the theoretical value because of the varying Fig. 2 





elastic properties of the material. Very little 

appears to be known about the distribution Hj, is assumed to act towards the centre of 
of the elastic properties throughout a the beam, and if this direction is positive 
specimen or mass of concrete, but from  v will be negative if it is a movement awa 
published figures* * on the variance of test from the centre, as it will be. Therefore 
results on concrete specimens an estimate is 














L L 
made that these “ vagabond” stresses, as aU M @M F oF 
Rés has called them, are not more than+5 99~}] Ey’ an, %*+) Eq' on 
per cent of the theoretical. ri 0 
L 
BEAMS OF SMALL DEFLECTION ih ee es bd, . & 
dH, \ £1 oH,“ * | Ea * an,e=-* 
Fig. 1 shows a simply supported beam 4 : 





subjected to concentrated loads spaced KIRN (2) 
i ioc : : a 

ge irr moc aa ache Bh gi If there is no horizontal restraint on a 
horizontal restraint given by forces H, and H,. eam it may be shown that the increase iD 
It is assumed that the two forces H, are length of the extreme tension fibre is 
equal, as are the forces H,, but H, and H, A P.fd.(L—L,) 
are not necessarily equal. a 

The problem may be treated in two ways . . 
differing in month on whether it is found and the contraction between the loading 
more convenient to measure the deformations pons 













of a beam or the horizontal forces H, and H, ; P. kd .(L—2L,) r 
the former analysis is somewhat longer. El 

Both methods are presented here. We may then write 

Method 1. a 





wen. ae hh 


















M=Bending moment at any cross-section dis- = 
tance x from the support. w=b P.kd (L—2L,) 
E= Modulus of elasticity of material. . es 
I= Moment of inertia of cross-section. ? : E 
F= Horizontal thrust at any cross-section. These expressions may be substituted in 
A=Area of section. equations (2) and the integrals evaluated by 
Referring to Fig. 1, when 0<x<L means of equations (1), whence it follows 
M=Px H fd gece "a ) - 
vite cay mg | Pe Bee ea 
a a ia a’. Mae 
oH, PAL 
OF = qi a)(1—)) 
F= H, and aH. | I ] PAL 
1 
when Ha(S— gege) + Ha (k+ gues) = a” 
L,<x<(L—L,), (3) 
M=PL,—H,fd—Hjkd . . ... . (1b) where 
aM _ aM a 
aH, ~fd and aH, ~*@ L,=7 f 
F= A, nat H,, e . 
aF aF In any specific case these equations may be 
=~ =] and =— = —1, solved numerically. 
oH, aH, 





If the loading is applied at the third points 
The strain energy due to flexure and thrust (A=4) and the restraint at the supports is 








of the beam is complete (a=0), but zero at the loading 
om ‘ points (H,=0), then 
2 F2 
eo mao bis” NB sae 2PL 
. [dere [ aexe a Re 
0 hs 9 fd +34) 
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and oe waa 2Y give the movements of the Alternatively, if b=0 and H,=0, 
aH, °*"° oH, PL 


kd+7 


points of application of the forces H, and H, cee SOME B 
respectively, in the line of these forces. 3( ) 
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For a rectangular beam, when f=k=0-5 
these t'vo solutions become 


PL PL 
Mh=3q and W=75 . 
From the expression for the stress 

F My 
~~ 


the maximum tensile stress at the centre is 


PL in the first case instead of a, as would 
be calculated if the horizontal forces were not 
taken into account. This is a reduction of 
664 per cent. In the second case the maximum 


i eee. EP 2PL 
tensile stress is 4bd? instead of a 


bd?’ 
reduction of 874 per cent. : 
These are, of course, extreme cases which 
would certainly not occur in practice if even 
the most elementary precautions were taken 
against unwanted restraints. 
In Fig. 2 is given the relation between the 
tensile stress and a, if H,=0, for a rectangular 
beam when f=k=0-5 and A=4. This shows 


2PL 
bd?’ 
that is, the ratio of the actual stress occurring 
to that calculated neglecting any horizontal 
restraints. 

The quantity a is the ratio of the actual end 
extension occurring to that which would 
occur if there were no restraint at the sup- 
ports, The measurements of the end exten- 
sion may easily be made during the test by 
horizontal dial gauges in positions corre- 
sponding to H, in Fig. 1. It appears desir- 
able that the measurements of end extension 
should not be made right up to failure, as 
local cracking or yielding in the beam may 
give spurious values. In reinforced concrete 
beams, bond failure between the steel and 
concrete can also lead to measured extensions 
in excess of those calculated. 

If this theory is applied to a specific case of 
a specimen of concrete the calculated figure 
for the extension of the beam under normal 
loads will most probably be in error because 
of the uncertainty over the value of the stiff- 
ness EJ. It is known that the “ modulus of 
rupture” of concrete calculated from beam 
tests is higher than its tensile strength other- 
wised determined, and it has been suggested® 
that this may be explained by the assumption 
of a stress distribution curve of order higher 
than one in the tension zone of the beam. 
However, the distribution of compressive 
stress on the other side of the neutral axis is 
considered linear since the deformations at 
failure of an unreinforced concrete beam are 
so small. 

It will be shown here that if the stress 
distribution in the tension zone of the beam 
is assumed to be a curve, then the preceding 


the variation with a of the ratio of o to 


_ Oc 





Fig. 3 


analysis still holds with only modification of 
the form of J and the value of £. 

Fig. 3 shows the assumed stress distri- 
bution in a beam subjected to pure moment. 
The forces C and T are the compressive and 
tensile resultants in the beam, and it is 
assumed that the curved tensile stress distri- 
bution is of the order t, with a vertical 
tangent at the bottom. 
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Mis 

+1 
_opkbd 

are 


T= . o(1—k)bd 


Gp __ tap 


Rk 1—k* 


For pure moment T=C and by substituting 
the above expressions for T, C and op it may 
be shown that 


or 
where 


If jd is the moment arm of the couple T—C 
it may be shown that 

ei t+3 
juzktG—h (ars) 


and that 





M_ ot wa a) 
bd*s, (1+a)*\3 © 4(¢+2)/7° 

For simplicity let this term be 8. Consider 

now an element of length ds of the beam. In 

Fig. 4 if AE is drawn parallel to BD then CE 








Fig. 4 


represents the extension of the bottom fibre 
of the beam ; that is 





CE=¢,ds, 
also 
CE ds 
(I—k)d R’ 
where R is the radius of curvature. 
Therefore 
& 1 dy 
(I—kd~ RR dx* 
but 
to, =Mt 
¢,= E ~ Ebd*B . 
Therefore 
d*y Mt M 


dx*” Bbd\i—kKE EI’ 
where E is the initial tangent modulus of 
elasticity, which may be determined from 
vibrating beam tests and J’ is defined as 
Bbd*(1 —k). 
t 

If a cubic stress distribution is assumed 

(t=3) it follows that 
I’=0-054bd* 

instead of the_usual 
I=0-0833bd°, 

This calculation leads to a reduced value 
for the stiffness of the beam if the same value 
of E is used. J’ may be substituted for J in 
equations (2) and the analysis given previously 
need not be altered. 

Method 2.—Yet another treatment may be 
considered for which the theory is much 
simpler than that already presented, but 
which in practice seems likely to lead to as 
much uncertainty as ever, except in some 
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special cases. It is assumed that there is a 
linear relationship between the vertical and 
horizontal forces at the loading points or 
supports, similar to a coefficient of friction. 
This relationship would have been deter- 
mined for the apparatus beforehand. 

Thus if p is the coefficient of friction at the 
supports and » is the coefficient at the loading 
points, then referring to Fig. 1 the moment 
over the centre section is 

M=PL,—p.Pfd—vPkd 
and the thrust 
F=pP—vP=(u—v)P. 
From these expressions and the equation 
_* My 
et 
the stresses in a specimen may be calculated. 

However, there would appear to be 
numerous practical difficulties in the way of 
determining this » and v accurately. For any 
instance where sliding might take place 
between the beam and the support it is the . 
coefficient of friction between the two mate- 
rials that will be applicable. For materials 
such as concrete this will probably vary widely 
from one specimen to another. If the point 
of contact is fixed, but a rolling or sliding of 
the support relative to the bed-plate occurs, 
the values of » and » will depend on the 
extent of the lubrication of the surface on 
which the movement occurs, and if this 
surface is Jubricated it is unlikely that u and v 
will be constant under increasing pressure. 
These difficulties may be insignificant for 
tests on unreinforced concrete where the 
deformations are small, but for reinforced 
concrete where the deflections are much 
greater it is to be expected that the uncer- 
tainty would still be considerable. 


BEAMS OF LARGER DEFLECTION 


An attempt was made to refine the original 
analysis by introducing moment terms de- 
pending on H, and H, and the deflection of 
the beam. However, because of the com- 
plexity of the equations that developed it 
appeared impossible to formulate two equa- 
tions similar to (3). The determination of the 
deflected shape of the beam is presented in 
the appendix for the special case where 
L ~~? 

s e 
Instead of equations (1) 
O<x<L 
Eld*y 


M=——73 





=Px—H,( fd—y) 


L,<x<L-L, 
Eld*y 


M=—~73 





=PL,—H,( fd—y)— H,(kd+y—Y,) 


where 
y,=y when x=Z). 

From the appendix the deflection curve of 
the beam may be established for a specific 
case. This expression should then be sub- 
stituted in the above equations, which in turn 
should be substituted in equations (2). How- 


aM aM . 
YA and aA, it must be re- 
of the 


membered that the “constants ” 
deflection equation are dependent on H, and 
H,. This further complexity would seem to 
make the refinement impossible. 


ever, in evaluating 


TORSIONAL STRESSES 


Owing to irregularity of the moulds, warp- 
ing of the specimen or some error in align- 
ment of the testing apparatus it is possible 
that the loading points or supports may not 
bear evenly across the specimen and so 
shearing stresses due to torsion may be intro- 
duced: These shearing stresses, in combina- 
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undersurface of the beam, may reduce the 
ultimate flexural strength of the member. 
The maximum torsional moment which 
" may exist theoretically is > when the normal 
force bears on one edge of the beam. 
The torsion of rectangular sections is 
treated by Timoshenko,’ who gives the stress 





function 
8G0b 1 
a 1 tee 
nr 
oat nx 
tnd - COS 
2b 


where G is the modulus of rigidity of the 
material and 6 is the angle of twist per unit 
length. 

Using the co-ordinates shown in Fig. 5, the 
maximum shearing stress on the under- 
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Fig. 5 


surface will be at the centre of this face and 
will be obtained from the expression for 


- 
*ze- 








2+1 sinh > 
Rg ptataen, Sage g 
> {[—1] mad ©OS 5° 


Here we shall consider only beams for 
which d>b. 


Then for d>b and n>1 


and 
0°95<tanh > <1 


and, therefore, as an approximation this term 
will be taken to be unity. 


n+l 

The series [—1)2 . 
ae 5 

appear to have a simple closed form, but it 

is rapidly convergent. — sum of the first 


eight terms is 0-9140 or—— 
Therefore 


1 
a does not 


i0- 80° 


=’=0-74G6b. 
Timoshenko also shows that the torsional 
moment 





M,=k,G6b*d, 
where k;, is a factor depending on and for 
which a table is given. 
Therefore 
_,_0°74M,_0-37P 
" kyb?d ~ k,bd 
if 
Pb 


the maximum tensile stress o is given by: 








tion with the normal tensile stress on the 
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This is shown graphically in Fig. 6. On 
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the undersurface of the beam the prin- 
cipal tensile stress 


p~3+-v{ [3] +0} 
=i+ vji+()} 


If p exceeds o, by 5 per cent, 
1-05=4+4 v{i+(%2)| ‘aaa 
from which 
E=0-204. 
Thus if we accept the uncertainty of +5 per 


cent, which was proposed at the beginning, 
the effect of unwanted torsional stresses 


cannot be significant for values of =<0- 224. 
From Fig. 6 it can be seen that ‘torsional 


stresses may be neglected for values of L 
1 


less than a half when d>b. 
APPENDIX 
Referring again to Fig. 1, when 
0<x<k 
aoe: 
P. 
M=>—H, fa—y) 
ElId? SP. 
= 5 tH»). (1a) 
the solution of which is 
2 
y=C, cos ax+C, sin ax+fd . _— 
(1) 
where 
H Pp 
one Oa 
since 
y=0 at x=0, 
C,.= —fd 
and 
p? 
y=fd(i—cos «x)+ C, sin OX— aX. (2) 
When 
LL 
3 <x< 5) 
PL —— 
M= _ H\( fd—y)—HAkd+y—y,), 
where 


wl 


y=y, when x= 
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therefore 


Eld? PL 
Fam ~ + Hi ld—y)+ Hlkd+y—y,) 


for which od solution is 











y=C, C08 x4/(x*—y*)+ C, sin x4/(a! —y%) 
BL, offd , kd-y) 
a—y say at 
where 
alt 
El 
when 
_L dy 
te A 
and therefore 
C.=C, tan 
thus if 
8?=a2— y? 
- ee B? L ed 
y= C,{cos 8x+tan> . sin 8x)— 55. 3 +5: «fd 
y*(kd— 
+ a. tk 


C, and C, may be found by equating the 
values for the slope and deflection at . = 


The results are very cumbersome and com. 
plicated and are given here as determinants, 


pay ab 














| gp sd. sin 3 Z 
Fas 
| aL ee 
& COS 3 Pes 
an tt 
sin 3 —Y 
| . L 2 
| a C08 Fafa . sin + 
aL 
sin 3 x 
and 8C,= —" 
a o 
« cos = Z 
Si ~ y 
ins 
where 


x=(s+%)a-ra(1- cos *) 


8 8L 8L 8L 
Y= 5(cos 3 +tan 7: sin ) 
228 (cin tan . sin #4) 

a sin ie an > . Sin 3 
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SwEDEN’s IRON AND ORE Sapente,-honnating to 
The Anglo-Swedish Review, exports of iron ore fro 

Sweden in the first as : this year amounted to 
2,700,000 tons, compared with 2,900,000 tons in the 
corresponding period of last nN Exports of pig iron 
also decreased, to only 2700 tons from 15,600 tons in 
the first ong ond of last year, but exports of iron and 
steel in the first quarter of this year totalled 48,100 
tons, compared with 41,800 tons in the first quarter of 
last year. Imports decreased considerably, malleable 
iron scrap from 23,600 tons in the first quarter of last 
year to 2300 tons, pig iron from 23,600 tons to 6100 
tons and hot and cold rolled goods from 247,000 tons 
to 126,100 tons. Pig iron production in the first quarter 
of this year decreased from 261,400 tons to 240,400 
tons, though ingot production increased from 411,200 
tons to 446,100 tons, and hot rolled iron and steel out- 
put rose from 266,300 tons to 302,700 tons. It is stated 
that orders in hand at the ironworks are still substantial 
although there was some decline over the first quarter. 
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The “Intrinsic Efficiency” of a Flow 
Type Air Compressor 


B. DOWNS, M.Eng., A.M.I.Mech.E. 


A distinction exists between the application of the term isentropic efficiency to flow 
type air compressors and air turbines respectively. By consideration of the energy 
of the air ideally available for conversion into mechanical form the concept of 
‘* intrinsic efficiency” of the compressor is established and is then compared with 


the isentropic and polytropic efficiencies. 


Illustrations of the processes are made 


on the T¢ diagram, and whilst air is assumed to have constant specific heat the 
theory remains valid if variation in the specific heats of air is taken into account. 


Calculations, however, are modified and 


tables. 


COMPRESSED air power transmission 
A system is shown in Fig. 1, in which W; 
units of work per pound of air are put into 
the compressor shaft and W, units of work 
per pound of air are obtained from the 
turbine shaft. 

If the compressor efficiency=y, storage 
and transmission efficiency=%,, and the 
turbine efficiency=yz, then the following 
relationship might reasonably be expected : 


WiXeXMXNP=W . . . ~ (ID 
To simplify examination of this equation the 
arrangement shown in Fig. 2 is considered 





Air Out at 
Pressure p, 


Air ln at 
Pressure p, 


Fig. 1—Compressed Air Power Transmission System 


in which the compressor delivers directly 
into the turbine inlet, this being equivalent 
to putting 4,=1 in equation (1). 
For this arrangement equation (1) becomes 
WiXngXnp=W, .... (BD 
Referring to Fig. 3, for the compressor, per 
pound of air, 
W,=enthalpy gain during compressio 
al-hwee{T,-T).... . 
For the turbine, per pound of air, 
W.=h—-h=fT:—-T)). . .- » @ 
and substituting from equations (3) and (4) 
in equation (2) gives 








T,—T; 

X= FT siard awnaeseel 

Also, isentropic efficiency of compressor 
, ae 

se a ee T, ©) 

isentropic efficiency of turbine 

T,—T,; 

"= 7 —T, pA. FSD, REID 


where Ty is the temperature after isentropic* 
compression from 7, and Ty is the tempera- 
ture after isentropic expansion from 7}. 

Comparing these with the requirements of 
compressor and turbine efficiency as ex- 
pressed in equation (5) gives 

: Ty—T,_ T:—T;_Ty—T; 
Neg X AtQ= i. Ty* T,—T, TT XNeX Ar 








(8) 
and 
ya! 
T=TyX 1) y (9) 
y=1 
Ty=T, x (2) v . (10) 





* Isentropic processes are considered as adiabatic and isen- 
‘oughout. 


tropic processes thri 


are most easily effected by the use of air 


giving 








and since 7, only equals Ty for isentropic 
compression, then the isentropic efficiencies 


Air at Pressure p, 


Input Output 
Wi i) Wo 
Shoft Shoft 
Work Work 


Air Out at 
Pressure p, 


Airin at 
Pressure p, 


Fig. 2—Compressor Delivering Directly into 
Turbine Inlet 


do not meet the general requirements of 
equation (2). 

If the air is expanded isentropically back 
to the base pressure p,, from 2 to 3’, J,—Iy 
represents the maximum output of work, 
since it is achieved by a reversible process. 
I,—Iy may therefore be regarded as the 
portion of energy of the air at state 2 avail- 
able for conversion to mechanical form. 

The isentropic efficiency of the turbine 
represents 

Portion of air energy actually con- 
verted into mechanical form 
Portion of air energy available for 
conversion into mechanical form 

The soundness of this definition does not 
apply in the case of the compressor, where 
the isentropic efficiency represents 

The energy required to compress 

isentropically from pressure p, to Ds 

The actual energy used to compress 

from pressure p; to Ds. 

Since in the compression achieved in all flow 
machines the portion of the air energy at 
discharge available for conversion to mech- 
anical work always exceeds the energy re- 











Fig. 3—Isentropic Efficiency 


or “intrinsic efficiency ’ 
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quired for isentropic compression, the weak- 
ness of this definition becomes apparent. 

On the assumption that it is almost 
impossible to revise accepted terminology, 
the author puts forward the term “ intrinsic 


























Fig. 4—Polytropic Efficiency 


efficiency ” of air compressors and defines it 
as 
Output of compressor measured by the 
energy of the discharge air available 
for conversion into mechanical form 
Input to compressor measured by the 
actual energy expended in the com- 
pression 





of compressor 


fey tale 
“tired, fe4. (12) 





Then 
_1,—Iy I,—I, _1,—Is W, 
ho my 


The combination of intrinsic efficiency of 
compressor and isentropic efficiency of the 
turbine therefore satisfy the requirements 
of equation (2). 

A clear picture of what is involved, 
together with a comparison of isentropic, 
polytropic and “intrinsic” efficiencies is 
obtained by referring to areas on the T¢ 




















Fig. 5—Derivation of Available Portion of 
Total Heat Added 


diagram. Any area beneath a path line on 
the T7¢ diagram represents /Td¢, which can 
be equated to a heat quantity only for a 
reversible change along the path. The com- 
pression occurring in a flow machine is, 
however, irreversible and it is necessary to 
substitute an equivalent reversible process. 
The irreversible adiabatic compression in 
the actual machine is replaced by a non- 
adiabatic reversible compression during 
which heat is added to the air at a rate pro- 
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portional to that at which mechanical work 
is being impressed upon it. 

In Fig. 3 the total work of compression 
=J,—J,=area c52b, the work of isen- 
tropic compression=/Jy—J,=area c52'a, 
and the isentropic efficiency=area c 5 2’ a/ 
areac52 5b. 


2 
In Fig. 4 the area a1 25= | Tae repre- 


1 
sents the energy added as heat during com- 
pression. 

Energy acquired by air in mechanical 
form=total work of compression—energy 
acquired as heat. 

Or area c5S21la=area c52b—area 
a126 and the polytropic efficiency—area 
c521a/areac52b. 

In Fig. 5, for the path 1 2 consider the incre- 
ment of heat added from e to e’. This is 
represented by area hee’ h’ and is added at 
temperature 7,. The pressure is above the 
base pressure p, and therefore a portion of 


2/ 


~ 
































of 





“WZ 
Yj 


° 
Fig. 6—“ Intrinsic Efficiency ” 


this heat is available. If 7, is the temperature 
at the end of isentropic expansion to pres- 
sure p;, the fraction available=7,—T,/T, 
=eg/eh. Integrating from 1 to 2, the avail- 
able portion of the total heat added (repre- 
sented by area a12b) is given by area 
123’. 

Adding to this the area c521a (Fig. 6). 
representing energy impressed in mechanical 
form, gives area c523’1.a, which repre- 
sents the energy of the air as delivered avail- 
able for conversion to mechanical work ; 
i.e “ intrinsic efficiency ” 

=areac523’la/areac52b (Fig. 6). 


This is verified by considering the isentropic 
expansion 2 3’, which converts into work all 
the available energy 
=1,—Iy, 
=area d6 2b, 
=area c 52 b—areac 5 6d, 
=area c 52 b—areaa 1 3’ b (since constant 
pressure lines have the same profile and 
are merely displaced horizontally on the 
T¢ diagram), 
=area c 523’ 1 aas before. 


NUMERICAL COMPARISON 


Assuming conditions, 7;=520°R (° F. abs.) 
Pi=15 p.s.i.a. 
P2= 60 p.s.i.a. 
isentropic index, y= 1-4, 
compression index, n=1-6, 


r=()* x T;=876°R. 
y-1 


P2 = __ 99720 
Ty=(7) x T,;=773°R, 
y-1 


Ty=(2!) * xT,=588°R. 
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Ty—T, 


Isentropic efficiency = 7. 7 0-711. 
2 1 


1—1/y 5. 
Ayn 70° 783. 


T;— Ty 
TT, 70° 809. 


Polytropic efficiency = 





“Intrinsic” efficiency = 


In Fig. 7 the variation of the three efli- 
ciencies with the value of n is plotted for the 


same conditions. 


MULTI-STAGE COMPRESSION WITH 
INTERCOOLING 


The effect of intercooling is to reduce the 
work required for subsequent stages of com- 
pression and to reduce the value of the overall 
compression index n to a value nearer to y. 
Both the isentropic and polytropic effi- 
ciencies show an increase. An increase in 
“intrinsic efficiency” is also effected, but 
since the intercooler must be considered an 
integral part of the compressor, the reduction 
in availability produced by intercooling has 
a definite tendency to reduce the “ intrinsic 
efficiency.” To give a clear picture of the 
process and to establish a basis for com- 
puting the “intrinsic efficiencies” for multi- 
stage compressors, an analysis of two-stage 
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Fig. 7—Comparison of ‘‘ Intrinsic,’’ Polytropic 
and Isentropic Efficiencies 


compression with partial intercooling follows. 

Referring to Fig. 8, work input to com- 
pressor, 

First stage, work impressed=/,—/,=area 
ba2f. 

Second stage, work impressed=/,—J,;= 
areac74g. 

Total work impressed 


=areaba2f+areac74g 
=areahS6k+areac74g 
=areah57c+areac76k+areac74g 
=areah54g+areac76k 
=areah54g+areae32f 


or total work impressed=enthalpy gain of 
air+heat rejected by air in the intercooler. 

Energy available for reconversion to 
work by isentropic expansion back to base 
pressure p; : 

First stage, available energy=area ba2 
m | d, but by intercooling from 2 to 3. 

First stage, available energy is reduced to 
area ba3 pid. 

Second _ stage, 
c74qpe. 


available energy=area 
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Total available input 

=areaba3pid+areac74qpe 

=area bard-+area 1 r3p-+areac’? 4qp, 

=areah5st+arealr3p-+areac74npq 
+area dr3 e+areap3nq 

=area h 5s t+arealr3p-+areac7 4nyq 
+area ts 7c-+areap3nq 

=areah54nrd-+-arealrnq 

=areah54qid. 


Alternatively, by considering the iscntropic 
expansion 49, the energy converted int 
work=J,—J,, which is represented by th 
area p8 4g and equals area h54q! d. 

From this analysis it is seen tiat the 
** intrinsic efficiency’ is readily deiermip. 
able for a multi-stage compressor wit:1 inter. 
cooling. The work input to such compressor; 
must be measured by adding to the enthalpy 
gain of the air, the heat rejected to the 
coolant in the intercooler. 

From the analysis which has been made of 
the compression process it is now Clear that 
only the “intrinsic efficiency” gives full 
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Fig. 8—Analysis of Two-Stage Compression 
with Partial Intercooling 


credit to the compressor for its performance. 
The isentropic efficiency debits to the com- 
pressor the thermodynamic loss produced 
by aftercooling of the discharge air to 
the temperature which would have been 
attained by isentropic compression. The 
polytropic efficiency does not give credit to 
the compressor for the available portion of 
the energy transferred to the air by the 
irreversible portion of the compression. 
Though the polytropic efficiency measures 
the true compressor performance more 
closely than the isentropic efficiency, it is, 
however, a path function and, as is well 
known, the assumed polytropic path of 
constant index n does not represent the true 
state of the air passing through a flow com- 
pressor. In contrast, the “intrinsic effi- 
ciency” is independent of the “ path” and 
recommends itself to engineers who view this 
process from a rational thermodynamic 
standpoint. 





SYMPOSIUM ON MIXx DesiGN AND QUALITY CONTROL OF 
ConcrETE.—A symposium on the design of concrete 
mixes and the quality control of concrete is being 
organised by the Cement and Concrete Association, 
52, Grosvenor Gardens, London, S.W.1, in conjunction 
with the Reinforced Concrete Association, the Joint 
Research Committee of the British Cast Concrete 
Federation, the Cast Stone and Concrete Federation, 
and the Prestressed Concrete Development Group. 
The Building Research Station and the Road Research 
Laboratory of the Department of Scientific and Indus- 
trial Research have agreed to co-operate. The sympo- 
sium will “ed wr at the Institution of Civil Engineers 
from April 6-8, 1954, and the Cement and Concrete 
Association states that full details of the programme 
will be issued as early as possible. 
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Performance and Efficiency Tests on 





which are reflected in the boiler efficiencies. At 
aa ° ° oy) e 2000 Ib of coal per hour these efficiencies were 
the “Britannia” Locomotives pe ca wi he oe ae 
and 75 per cent with Blidworth (Grade 2B). 
We can now pass to a discussion of the test 
No. I results, set out in the desire i bly clear and con- 
cise way of previous bulletins in this series. 
By @. S. NOCK, B.Sc., M.I.C.E., M.I.Mech.E. Fig. 1 a the performance of the boiler 
oy ; tae a ; chi : as recor on the stationary testing plant with 
Since the Railway Executive inaugurated the practice of publishing bulletins South Kirkby coal. The “ front-end limit” is 
containing complete details of full-dress thermodynamic trials on modern locomo- can 40: an 44-400. ak Gon ray “ara Si 
tives, no test results have been awaited more keenly than those from the new ‘ nhs aoe 
i % re Se ‘owe ao : boiler to cylinders, and this required a con- 
British Standard “ Pacifics”’ of the “* Britannia”’ class. These details have now sumption of 4320 Ib of coal per hour. The 
heen published, and in this article and a succeeding one the author reviews the latest corresponding diagram with Blidworth coal, 
test bulletin and analyses some of the results. having a calorific value of 12,600 B.Th.U. per 
: : lb, against the 13,800 B.Th.U. of South Kirkby, 
Tt testing procedure at constant rates of bulletin, showing the performance in the most shows that the firing rate to achieve approxi- 
evaporation developed on the Great Western run-down condition in which such locomotives mately the same maximum steam output was 
Railway at Swindon, and supplemented by the could be accepted for traffic, would be of equal 5066 lb of coal per hour. The graphs of boiler 
ingenious practice of controlled road testing, or greater interest, since the design incorporates efficiency are shown in Fig. 2, with the results 
has, with several well-known classes of loco- a number of details specifically intended to for South Kirkby and for Blidworth coal on 
motives, revealed standards of sustained power aid in the amassing of high mileages between the same diagram. The firing rate necessary 
output far beyond anything that was demanded periodical repairs, and to minimise the day-to- with the latter is rather higher than a propor- 
from those locomotives in regular service. At day maintenance necessary at running sheds.  tionate allowance on the basis of relative heating 
Swindon, in particular, analysis of front-end The thermodynamic performance in such con- values might suggest ; but this is undoubtedly a 
conditions has led to the steaming capacity of ditions is an essential part of the picture without measure of the lower grade of the coal itself, 
certain engines being increased by spectacular which it is not possible to make a true assess- as a locomotive fuel, in addition to its lower 
amounts, especially in the case of the London ment of the all-round capacity of the “ Britan- calorific value. 
Midland class “4” 2-6-0 as recorded in THE nia” locomotives. There is also the matter of The boiler and cylinder performances were 
ENGINEER Of June 13, 1952 ; = an ger 
the original maximum output o b o ; ; bei F ete 
steam per hour was increased to 17,000, an Maximum Sustained eeca: B horde sory Related to Boiler Proportions : 
improvement of no less than 89 per cent. In| ————__—___ 
view of these achievements the results from the Locomotive : | 
‘aa, ene ee EE oe eee] ee R. “Hau” | “ Britannia’ 
50 x 1,000 Total heating surface, square feet 1,452 1,709 2032-5 3,192 
Grate area, square feet . Pa A a oa 23 26-7 27-07 42 
Maximum sustained evaporation, eRig rhage eas.) aie - wae 17,000 19,600 21,690 31,410 
ee Fe 8 eee 11-7 11-5 10-7 9-85 
45 Ratio : — a eas 40 735 802 748 
Lh.p. at 60 m.p.h. ce ta 1,150 1,410 1,450 2,200 
Cut-off, percent... 23 32 20 36 
Lh.p. per square feet of grate area ey Sat Se 50 52-8 $3-S 52-5 
rea ominal active efort per ton oe pes es! ) ‘7 19-2 23-4 
jominal tractive ton 7 engine ‘weight, Me ato 408 372 3 342 
fader the MN Whe ovs. san! ade! “See, ne We eRe 5 2:3 2-5 2-3 
fuel. In the preliminary notes to the tests established on the stationary test plant. With 
results themselves the bulletin mentions two the “ Britannia ” locomotives indicating was 
30 aspects of the large boiler fitted to these loco- carried out only on the test plant and for this 
; motives which are not brought out in the test purpose a modified form of “‘ Farnboro’”’ elec- 
= results, but which are of value to the operating trical indicator was used. The application of 
€ department, namely :— this indicator to locomotive work was described 
§ (a) The ability of a larger grate to carry more in THE ENGINEER for October 20, 1950, in 
5 Limit clinker or ash from poor quality coal before the connection with the use of the L.M.S. mobile 
a 22,000 1b. /nr. air supply through the fuel bed becomes suffi- test plant. It will be recalled that this type of 
Pe ciently restricted to affect steaming adversely. indicator produces diagrams on a basis of angle 
This point, it is stated, will be brought out in of rotation of the driving axle instead of the 
the bulletin for the W.D. 2-8-0 and 2-10-0 stroke basis hitherto most familiar, and also 
¢ locomotives shortly to be published. builds up the diagram over a larger number of 
3 (b) The larger reservoir capacity both in heat revolutions instead of one or two. The diagram 
! R and steam which provides a reserve for short is composed of a number of dots produced by 
5 periods of heavy de- 
Sf mand, such as accelera- 100 ] ' 7 ' . ' 
tion up . rey gn a | | | | 
Ib./sq. ft./hr. check and to tide over T : i ] 
nl 1 temporarily adverse fir- 9p 13000 BTU es | 
0 1,000 2,000 3,000 4000 5,000 ing conditions. lee nao Saar eae Blidworth Coal = 
Coal - Ib,/he. It is very difficult to 5 Sh 12,600 B.Th.U./Ib. 
Bowe Kirkby coal, c.v. 13,800 B.Th.U. per pound ; exhaust pe serene — — * 80F —~+— ; } | 
eam injector ; evaporation. tions, the handicaps that S | Boiler (Front End) Limit a 
Fig. 1—Boiler Performance can occur on an ordi- & | Sees, 4,320 Ib. Coal//hr. 
nary run froma “bad 3 70 =" 5,066 D Coal/nr. 
great interest, since the opportunities were patch” with the fire. 3 le . mee 
available to incorporate all the merits of existing Yet these handicaps are Ti agit 4 | 60 /s4-fe} 2 | 100 120 {> Tat 
designs which have been found to give advan- generally far more trying 60 sae ae J ie Li mM J 
tageous results in modern conditions of work. to enginemen, and far 0 1,000 2,000 3,000 4,000 5,000 6,000 
more productive of Jost Coal - 1b./hr 


The bulletin just published gives the performance 
of the new locomotives under ideal conditions. 
The two engines which were examined on the 
Stationary testing plant at Rugby were both 
brand new at the time ; they had been prepared 
for test during building at Crewe works and had 
Tun in traffic for no more than 560 miles and 
1040 miles, respectively, before the first tests 
to which they were subjected. Engine No. 
70005 ran 6890 miles at Rugby and about 
5000 miles in controlled road testing conditions, 
_ No. 70025 ran 6350 miles on Rugby plant 
alone, 

While the tests described in the bulletin are 
thus of exceptional interest as showing the 
optimum capacity of the locomotives a further 
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paration of the Grade 1A coal does emphasise 
the exceptionally favourable conditions in which 
the two locomotives were tested—conditions 































































































time, than any increased 
fuel consumption due 
to run down mechanical 
condition, providing the locomotive in question 
will steam freely. In the recent tests carried 
out with the “ Britannia”’ engines No. 70005 
and No. 70025, the higher grade fuel used, a 
Hard South Yorkshire, was supplied in very 
large pieces ; they were broken down to cobbles 
for firing and the resulting slack was screened 
out so that only pieces over lin size were fired. 
While this achieved uniformity with the physical 
nature of the comparative Grade 2B Hard 
East Midlands coal used in the second series of 
tests described in the bulletin, this special pre- 





Fig. 2—Boiler Efficiency with Different Coals 


perforating a special paper with an electric spark, 
the position of the spark being determined on 
one axis by the angular position of the axle 
and, on the other, by the pressure of steam in the 
cylinder. This is done by picking up electrically 


the moment when the steam pressure balances a 
gas pressure which can be varied at will and which 
operates the spark pointer of the indicator. 
The modifications to the original indicator, 
to make it more suitable for use on a steam 
have been concerned with the 
these are now 


locomotive, 
pressure sensitive elements ; 
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suitable for use in contact with either saturated 
or superheated ‘steam. The electrical system 
has also been altered to enable all four cylinder 
ends to be indicated simultaneously. This im- 
provement has speeded up the process. In Fig. 3 
examples of typical indicator diagrams are 
reproduced ; the upper one illustrates what may 
be termed a normal express-passenger condi- 
tion, when the locomotive was developing 
1028 i.h.p., working in 15 per cent cut-off, at a 
speed of 694 m.p.h. The lower diagram 
shows heavy working at medium speed: 2006 
ih.p.; 45 per cent cut-off, 40} m.p.h. The 
form of the diagrams will be unfamiliar to the 
majority of readers, and while from the results 
published there can be no doubt about the 

of the cylinder performance of the 
“ Britannia ” locomotives, it would have been 
interesting to see one or two of these diagrams 
anverted into normal stroke-basis diagrams 
so that comparison could be made with diagrams 
recorded with other types of locomotive. It 
would, for example, have been something of a 
novelty to see the form of the indicator diagram 
when developing 2200 i.h.p. at 62 m.p.h., with 
full regulator and 35 per cent cut-off. As will 
be seen later, such a performance was sustained, 
and at a coal consumption of 1-95 Ib per indicated 
horsepower hour. 

The full chart of indicated horsepower charac- 
teristics is shown in Fig. 4. This relates to firing 
with South Kirkby coal, but there is little dif- 
ference between the characteristics with South 
Kirkby and Blidworth, since roughly the same 
boiler output was achieved with the lower grade 
fuel by heavier firing. Fig. 4 is certainly a chart 
of exceptional interest. Since the general adop- 
tion of long-lap, long-travel valves on British 
locomotives regular working with short cut-offs 
between 15 and 20 per cent have been favoured, 
in conjunction with a wide, if not necessarily 
full, regulator-opening. Many of the best engine- 
men have come to look askance at running with 
as much as 25 per cent and full regulator on 
level road, and such a cut-off as 35 per cent, 
used continuously, would be regarded as nothing 
short of “ thrashing” even if the boiler would 
stand it. But the test performances of the 
“ Britannia” locomotives show that they can 
not merely “ take it ’—albeit with the services 
of two firemen—but take it efficiently. The 
coal consumption per indicated horsepower 
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24 x 100 





hour is at a minimum 
at a steam rate of about 
18,000 Ib per hour at 
60 to 70 m.p.h.;_ the 
indicated horsepower is 
then about 1300 and 
the cut-off 22 per cent. 
From the excellent coal 
rate of 1:5 lb per 
indicated horsepower 
hour in these conditions 
the rate rises to no 
more than 1-95 lb in 
what may well be termed 
* flat-out ” conditions : 
2200 i.h.p., 60 to 70 
m.p.h., and cut-off 32 
to 35 per cent. The 
coal consumptions 
quoted are with South 
Kirkby ; but while the 
rates themselves are very 
good the actual weights 
of coal to be fired in 
sustaining such an out- 
put are considered to 
be beyond the limit 
of one fireman on_ the 
“* Britannia ” 
To sustain an output 
of 2200 i.h.p. at 60 m.p.h. 
the firing rate is 72 lb 
per train mile. with 
South Kirkby coal and 
84-51b with Blidworth. 
In view of this fine 
performance recorded on 
the Rugby test plant 
it is naturally interesting 
to try and make com- 
parisons with other loco- 
motives. Many exam- 


~~ 
~*~ 


Indicated Horsepower 


—_ 

~ 
— 
@ 


ples of high power output 20 


have been quoted from 
tests made in past years, 
either by indicating or 
with dynamometer cars. 
But none, in this coun- 
try, at any rate, have been 
made in such comparably accurate and stabilised 
conditions as those of which details have been 
published recently by the Railway Executive. 


refer to maximum 
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Stationary plant test at full lator. Cut-off, 45 cent ; 40-32 h.; te, 850 Ib 
regu per speed m.p.! steam rate, 29, per hour ; 


i.h.p.,&2006 ; rate, 60 Ib per 


Fig. 3—Typical Indicator Diagrams 


South Kirkby coal, 13,800 B.Th.U. per pound ; exhaust steam injector; 
steam chest pressure. 
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Boiler (Front End) Limit 


30 40 50 60 
Speed - m.p.h. 


cut-offs shown 


Fig. 4—Indicated Horsepower Characteristics 


From these latter, however, the table on page 
103 has been prepared to show the maximum 
sustained evaporation in relation to the boiler 
proportions, and the indicated horsepower at 
60 m.p.h. The results for all four engines are 
those obtained with Blidworth coal. For a 
group of four locomotives of dissimilar origins 
the results appear remarkably consistent. All 
four, however, are equipped with draughting 
arrangements in accordance with the latest 
Swindon practice. In cylinder arrangement 
the Western Region “ Hall” differs from the 
rest in having inside Stephenson’s link motion, 
whereas the other three engines have outside 
Walschaerts gear. When the indicated horse- 
power is related to engine weight the “ Britan- 
nia” shows up to advantage, as one would 
expect from the size of the boiler in relation to 
the nominal tractive effort and the power 
classification. This point, in relation to work 
on the road in varying conditions will be dis- 
cussed in a second article dealing more particu- 
larly with the controlled tests on these engines, 
on one of which an even higher rate of evapora- 


_ tion was a’ 


(To be continued ) 





AGRICULTURAL MACHINERY FiRrM’s ProaGress.—A 
=e brochure, which _ been issued by Rotary 
-- Horndon, commemorate the 
ace oo of Her Majesty atl Elizabeth II, secoem 
the story of the — s development and progress. 
a product of the firm is the “ Rotavator’ 3 
ee which there are now many versions, 
pres and lar; original design of the implement 
came from r. Arthur ‘ord Howard, an Australian 
engineer, who’ started the forerunner of the present 
business in the early 1920’s. Mr. Howard came to 
England in 1938 and with Captain * N. Griffith, the 
present chairman, established Rotary Hoes, Ltd. Now 
the company produces other ieaglenents tn in addition to 
the “ Rotavator ” and also tractors. In addition to the 
works at Horndon it has in recent months acquired a 
factory in the new town at Basildon, in Essex. An 
indication of the firm’s rapid development in the post- 
war years is shown by the fact—pictorially presented in 
the brochure—that whilst in 1946 its a numbered 
+ pp aimaambaeaaiatr dewiieae was in the region of 
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Machining Plant for Turbine Casings 


An interesting arrangement of horizontal milling, boring and drilling machines 
round a common work plate is in use at the Rugby works of the British Thomson- 
‘ouston Company, Ltd., for machining large turbine castings. With these machines 
und their ancillary equipment, all of which were supplied by Wm. Asquith, Ltd., it 
is stated that productivity is increased, floor space is saved, and work of a more 
varied character can be undertaken on the same set-up. 


S a result of investigations into-the methods 
A ‘used in the machining of turbine casings 
at the Rugby works of the British Thomson- 
Houston Company, Ltd., it was decided that 
productivity would be improved if milling were 
substituted for planing, and if the movements 
of work between operations were reduced. It 
was considered that the use of horizontal milling 
and boring machines, in conjunction with means 
for positioning the work piece accurately and 
easily, offered the best method of increasing the 
output from a limited floor space, as work of a 
more varied character could be undertaken at 
the same set-up. Moreover, the anticipated 


together to form one area 53ft long and 34ft 
wide. Tee slots, machined from the solid in 
each section, are accurately matched across 
the width of the plate and are machined parallel 
to one another to form datum lines for setting 
purposes. 

A special foundation for the plate, which was 
designed by the British Thomson- Houston 
Company, gives access to the solid packing 
pieces beneath and provides relatively easy means 
of adjusting the level of the work plate should 
there be any movement due to excessive weight 
or foundation settlement. A covered trench 
on the fourth side of the work plate gives access 
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for the kind of work for which they are required. 

The 8in diameter spindle of each machine is 
driven by a 40-h.p. motor and has twenty-seven 
changes of speed from 1-2 to 125r.p.m. Eighteen 
milling feeds are provided for the slide and range 
from 0-52in to 24in per minute. Nine boring 
feeds, available at all speeds of the spindle, range 
from 0-008in to lin per revolution of the spindle. 
In addition, nine changes are available at 
each relative speed of the gear range which is used, 
giving an overall feed range of 0-Olin to 3-125in 
per spindle revolution. Separate motors are 
fitted for quick. power traverse to the slide, 
column and the spindle. 

The vertical traverse of the slides on the 
columns is 15ft, and in order to give the 
rigidity required when heavy milling operations 
are being performed with the spindle at the top 
limit, the bed is made of a special width of 9ft. 
On the front face of each column there is pro- 
vided a facing having machined tee slots so that 
special attachments may be bolted to the column 
when required. Each column is fitted with 
rules and verniers for the column, slide and 
spindle traverses; optical systems enable 
the operator to view the verniers from the 
operating platform on the slide. The optical 





improvement in accuracy and quality of the 
finished work would prove an advantage parti- 
cularly where the joint surfaces of high pressure 
Steam casings were concerned. 

As a result of these decisions a plant, which 
is now in operation, was ordered from Wm. 
Asquith, Ltd., of Halifax. This plant, which 
can be seen in the accompanying illustrations, 
consists essentially of a large work plate on three 
sides of which are arranged horizontal milling, 
boring and drilling machines of various capacities, 
equipped where necessary with rotating and 
traversing tables for carrying the workpieces 
being machined. 

The floor plate is specially designed to with- 
stand the heavy loads. The 15}in deep work 
plate itself weighs some 150 tons, and is made in 
Sixteen sections, accurately fitted and bolted 





Horizontal Boring and Milling Plant 


to the foundations for levelling purposes, and 
situated in this trench are various power points 
for supplying current to portable equipment 
which may, from time to time, be used on the 
floor plate. A trough in the foundation around 
the plate collects spent cutting coolant which is 
drained away through channels to a trough 
whence it is pumped to the tools. 

The principal machine is an Asquith duplex 
“NHB1” horizontal drilling, boring and 
milling machine, which actually comprises two 
identical machines fitted to one common bed, 
and is set adjacent to and parallel to the 53ft 
side of the floor plate opposite the foundation 
access trench. This machine is thus at right angles 
to the tee slots in the floor plate. The machines 
themselves are of the standard horizontal floor 
design, but have a number of special characteristics 


equipment consists of a large range magnifying 
glass for the slide traverse, a vertically-mounted 
telescope for the column traverse, and a combined 
periscope and telescope for the spindle traverse. 

The operator has full control of a machine 
from the operating platform, and a remote 
pendant control push-button box is also pro- 
vided. 

The bed of the duplex. machine is 62ft 
long and permits a maximum setting distance 
of 49ft 74in between the spindles of the two 


- columns. To prevent the columns over-running 


the ends of the bed or fouling each other when 
traversing, electrical tripping devices are fitted. 
The machines can be used either for boring 
or milling operations and several special milling 
attachments are provided. One of these attach- 
ments is a swivel milling head which can be 
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moved in two planes around a ram and it is 
bolted to the front facing of the spindle slide 
of the machine, the drive to the milling head 
being taken from the spindle itself. A further 
attachment is a snout support for the spindle 
which gives it an extra bearing when milling 


away from the faceplate. In the photographs 
we reproduce below, the left-hand machine 
is shown being used for milling vertical 
faces and the right-hand machine with the angle 
face milling attachment set up for milling hori- 
zontal faces. 

Situated on the second side of the floor plate, 
at right angles to the duplex machine and parallel 
to the tee slots in the floor plate, is an Asquith 
““ HRG ” horizontal boring and milling machine. 
This machine has a spindle diameter of 4in, the 
vertical traverse of its slide being 7ft, and the hori- 
zontal traverse of the column 28ft. A swivelling 
motion allows the column to be rotated by hand 
through a full circle. The machine has twenty- 
one spindle speeds ranging from 6-7 to 740 r.p.m., 
nine boring feeds from 0-00Sin to 0:OSlin per 
revolution of the spindle and nine milling feeds 
from 0-39in to 4in per minute. Its spindle is 
driven by a 10h.p. motor and the slide and 
column quick traverse motions by 3 h.p. motors. 

Electrical tripping devices, fitted to the hori- 
zontal traverse motions, ensure that the column 
will not overrun the end of the bed or foul the 
adjacent column of the duplex machine. 

At the opposite side of the floor plate to the 
““HRG ” machine, and parallel to it, is an 
Asquith ““RG1” horizontal drilling, boring 
and milling machine. This machine also is floor 
mounted, with a swivelling column, and it has 
a 3ft 6in vertical traverse to the slide, the column 
being mounted on a bed 20ft long. ; 

The 24in diameter spindle of this machine has 
twelve speed changes from 21 to 750 r.p.m., and 
nine boring feeds from 0-0055in to 0-OSin per 
revolution of the spindle. Nine milling feeds 
ranging from 0-66in to 6-2in per minute are 
provided for the slide and column traverses. The 
main driving motor for the spindle is rated at 
5 h.p. 

Two rotating tables with traversing motion 
are used, mainly in conjunction with the duplex 
machine, for carrying the work pieces to be 
machined. These tables are similar in design, 
with the exception that one only is fitted with a 
range of milling feeds to the traversing motion. 

The tables are rectangular, being 14ft long 
by 8ft wide, and they can be rotated through 
a full circle by means of a 15 h.p. motor drive. 
Position location at 90 deg. positions is provided. 
Each table is built on a slide which has a longi- 
tudinal motion on a bed, and this motion is 
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powered by a 20 h.p. motor. The feed motion 
on one table is provided by a separate 5 h.p. 
motor, and can be controlled from the operating 
platform of the appropriate column of the duplex 
machine by means of a remote push-button con- 
trol box with a trailing cable. Each of the tables 
weighs 40 tons and has a maximum carrying 
capacity of 60 tons and they are shown in the 
photographs we reproduce. 

A heavy Asquith “ X.D.1” radial drilling 
machine included in the equipment has an 8ft 
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radial arm and is mounted on a bed to give 
16ft 6in of traverse. This machine is c.ipable of 
drilling holes up to 4in diameter from the soliq 
in steel, and it is placed adjacent to the work. 
plate. Other equipment provided includes g 
number of separate portable box work tables 
of two sizes, 72in by 36in by 48in and 36in by 
36in by 48in. They can be used either s: Parately 
or in combination to provide mountings on which 
components can be accurately positioned gp 
the work plate for machining. 


Twin-Screw Steamship “ Vigilant ” 


The Mersey Docks and Harbour Board has added to its fleet the T.S.S.“* Vigilant, 
a twin-screw vessel driven by two sets of triple-expansion engines of 1450 i.h.p. 
The ship, which has a length between perpendiculars of 160ft by 35ft beam, is 
equipped to carry out buoyage work and perform salvage, survey and fire-fighting 


services in Liverpool Bay. 


A‘ the Woolston shipyard of John I. Thorny- 
croft and Co., Ltd., there has been com- 
pleted recently the T.S.S. “ Vigilant,” a twin- 
screw steam buoyage, salvage, survey and fire- 
fighting vessel for service with the Mersey Docks 
and Harbour Board in Liverpool Bay. The 
vessel has been built to Lloyd’s highest class for 
salvage purposes to the design of the Liverpool 
consultants, Graham and Woolnough, in 
collaboration with Captain W. R. Colbeck, 
R.N.R., the marine surveyor of the Mersey 
Docks and.Harbour Board. Our photograph, 
reproduced on page 107, shows that the ship has a 
raked stem, cruiser stern, two masts, of which the 
foremast is fitted with heavy lifting derricks, and 
a boat extending from about midships almost to 
the stern. 

The hull form was decided upon after models 
had been run in the Thornycroft tank, and the 
principal dimensions are: length overall, 
172ft 6in; length between perpendiculars, 
160ft ; breadth moulded, 35ft ; depth moulded 
to main deck, 16ft 6in ; mean load draught, 
11ft lin; and at full power the ship has a speed 
of 12-5 knots. There is a continuous main deck 
and a lower deck forward and aft of the machinery 
space. A_ partial double bottom extends 
forward of the boiler room bulkhead to the fore 
peak bulkhead and is subdivided for the carriage 
of oil fuel and fresh water. A double bottom 
tank under the main engines carries boiler feed 
water. Subdivision is effected by five watertight 
bulkheads and the forward and after peaks are 
arranged for the carriage of fresh water. 

The many duties for which the ship has been 





Face Milling on Large Machines 


designed have called for the provision of a large 
amount of accommodation to house the ship’s 
officers and crew, surveyors, wreck patty and 
salvage engineers. Ship’s officers and engineers 
have their cabins in the aft end of the house on 
the main deck arranged around a small dining 
saloon on the centre line, while the crew are 
accommodated on the lower deck aft. Access 
to this space is by a ladder way down from an 
entrance at the aft end of the deck house on the 
main deck and there is a large mess space, 
forward of which are seven two-berth cabins, 
A door to starboard in the deck house opens 
directly on to the accommodation for the six 
salvage engineers on the main deck, and a door 
on the port side of the house gives access to the 
accommodation for the wreck party of eleven, 
which is on the lower deck forward and consists 
of a large open space fitted with two-tier berths, 
a dining space, pantry, and a cabin for two 
divers. A comfortable saloon and pantry are 
situated at the forward end of the house on the 
boat deck and in this house are the cabins of the 
marine surveyor and his two assistants. A 
stairway from the vestibule leads up to the 
plotting room which is immediately abaft the 
wheel house on the navigating bridge. In the 
plotting room, which has large windows to give 
an extensive view, is a large plotting table, and 
the wheel house is fitted with two Kent clear 
view screens. The navigating equipment 
includes a Kelvin and Hughes echo sounder and 
radio and radar equipment supplied by the 
Marconi International Marine Communication 
Company, Ltd. The accomodation is heated 
by hot water radiators and mechanically venti- 
lated, and there are two coal-fired galleys at the 
aft end of the main deck with a coal bunker 
arranged below. 

A hatch measuring 14ft 8in by 8ft and fitted 
with 3in wood covers and three tarpaulins is on 
the main deck forward and gives access to the 
forward *tween decks and hold. In the ’tween 
decks are stores and shelves and in the hold is 
stowage space for fire fighting and salvage gear. 
The main deck forward is the main working space, 
and opposite the hatch there are sections of 
portable bulwark, to port and_ starboard, 
mounted on cast steel hinges, while at the bow 
is a heavy cast steel fairlead capable of taking a 
load of 100 tons. Arranged at suitable points 
on the deck are a number of 100-ton single 
bollards, each surmounted by an 18in diameter 
roller, and other associated deck castings, 
including samson posts, fairleads, eyeplates and 
cruciform bollards to deal with heavy salvage 
operations. Also arranged to line up with the 
bow casting is an anchorage to take a 100-ton 
purchase. Well forward is the tubular steel fore- 
mast, which is stepped on the lower deck and is 
slightly to port of the centre line, and is equipped 
with two heavy tubular derricks, the forward 
derrick being arranged with purchases for 5-ton 
and 10-ton lifts and the aft derrick with separate 
purchases to take 5-ton, 12-ton and 15-ton lifts. 
The power for the various operations is supplied 
by a 20-ton steam winch mounted immediately 
forward of the deck house and two 10-ton 
electric capstans, one to port and the other to 
starboard, with driving motors arranged on the 
lower deck. Forward to port is a 5-ton warping 
and cable capstan, for working the single anchor, 
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paving (he electric driving motor on the lower 
deck, and aft is fitted a 4-ton warping capstan 
with its driving motor slung under the deck. All 
the deck machinery has-been supplied by Clarke, 
Chapman and Co., Ltd. Steering is effected by a 
combined hand and two-ram electro-hydraulic 

r, manufactured by Brown Brothers, Ltd., 
acting directly on the crosshead of a semi- 
palanced rudder. 

At the forward end of the deck house on the 
main deck is a control room containing the 
control switchboard, and from this room a 
trunked hatch leads down to the generator room, 
which is on the tank top immediately forward of 
the main machinery space. Diesel oil tanks and 
gil fuel settling tanks are arranged to port and 
starboard at the forward end of the room, which 
contains the generators, fire and salvage pump, 
air compressors and exhausters, and boiler fuel 
and diesel oil transfer pumps. 

The electric power for the auxiliary and deck 
machinery is supplied by two diesel-driven 
generators, the driving unit consisting of a 
Davey, Paxman twelve-cylinder vee engine with 
one bank of cylinders blanked off, rated to 
develop 225 b.h.p. at 1160 r.p.m., and arranged 
for 24V battery electric starting and mounted on 
a fabricated steel underbase. Each engine is 
flexibly coupled to an Allen two-bearing, open 
pattern d.c. generator capable of a continuous 
output of 180kW at 1160 r.p.m. and 150kW at 
1000 r.p.m. These machines are arranged ‘to 
operate in parallel and to give a maximum of 
350V for driving the fire pump at its maximum 
loading, and connections are made at the switch- 
board so that the machines are self-excited when 
supplying power for deck machinery at 220V 
and separately excited when operating at 110V. 
For ship’s lighting there is an Allen generator, 
having a full-load output of 35kW at 220V d.c. 
at 900 r.p.m., driven by a Mk. 4 R.W.Z. 
Ruston Paxman diesel engine rated to develop 
60 b.h.p, at 900 r.p.m. There is, in addition, an 
Allen steam-driven generator, which is rated at 
35kW at 550 r.p.m. and is driven by a steam 
engine having cylinders of 6in and 104in dia- 
meter by 44in stroke, taking steam at 180 lb per 
square inch. This generator is not in the generator 
room, but is installed at main deck level in the 
engine-room entrance, where there is also 
installed a diver’s air compressor driven by a 
Reeder steam engine. 

The Drysdale fire and salvage pump, which 
can deliver 440 tons of sea water per hour at a 
pressure of 230 lb per square inch at the base of 
the monitors, is driven by an Allen electric motor 
of 435 b.h.p. at 2100 r.p.m. There is a 10in 
diameter rising main, which supplies water to the 
two monitors, one mounted on the top of the 
plotting office and the other mounted on top of 
the deck house, containing stores, at the after 
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Engine Room Looking Aft 


end of the boat deck, and to a number of rail 
guns arranged at intervals on the bulwark 
around the main deck. For the fire protection of 
the ship sprinklers are fitted to both masts and 
the funnel. There are two rotary air compressors 
and exhausters, arranged to run separately or in 
tandem, each driven by an electric motor of 
65 b.h.p. at 980 r.p.m. Lifesaving arrangements 
include one double-ended lifeboat powered by a 
20 h.p. Thornycroft diesel engine and a square 
stern diving boat, both having a capacity of 
forty-two persons and both carried in Welin- 
Maclachlan gravity davits, each set being 
operated by winches. 


MAIN MACHINERY 


The ship is propelled by two sets of triple- 
expansion engines, constructed by the ship- 
builders, capable of developing a total of 1450 
ih.p. at full power and 1300 i.h.p. for con- 
tinuous service when supplied with saturated 
steam at 220 1b per square inch pressure. The 
engines have cylinders of 113#in by 19in by 32in 
diameter by 21lin stroke, and drive four-bladed 
manganese-bronze propellers having a diameter 
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of 7ft 9in and a pitch of 7ft 8in through Michell 
thrust blocks and bearings. All the engine-room 
auxiliaries are driven independently of the main 
engines and include two steam-driven air pumps. 
a pair of feed pumps supplied by G. and J. Weir, 
Ltd., a steam-driven Drysdale circulating pump, 
and a Carruthers steam-driven duplex bilge 
pump. Other pumps, such as the general service, 
fresh water and domestic fresh water, are mainly 
electrically driven and of Drysdale manufacture. 
There are four calorifiers and associated circulat- 
ing pumps arranged to port and starboard, two 
forward and two aft of the machinery space, and 
one regenerative condenser. 

Steam is supplied from two oil-fired, forced 
draught, single-ended, two-furnace Scotch cylin- 
drical marine return-tube boilers associated 
with one exhaust feed water heater, a pressure 
feed filter and feed filter hotwell tank. A 
Wallsend oil fuel pumping and heating installa- 
tion is fitted and for lighting up the boilers from 
cold a motor-driven oil fuel pump and auxiliary 
heater is supplied. At the aft end of the tunnel 
recess a Westmoor horizontal sliding watertight 
door, mechanically operated, gives access to 
workshop and engineers’ store. 





Road Vehicle Factory Extension 


THE extensions to the Fallings Park works of 
Guy Motors, Ltd., Wolverhampton, have now 
been completed. The primary object of the 
extension is to enable the production of Sun- 
beam trolleybuses to be undertaken on this site, 
to which have been transferred most of the 
machine tools from the original factory of the 
Sunbeam Trolleybus Company. 

An extension to the existing machine shop has 
been made, giving an increase of some 17,000 
square feet. The construction of this building 
was similar to that of the existing machine shop 
and the floor levels were arranged to coincide, so 
that when the dividing wall was demolished the 
new area became part of the whole machine shop, 
now covering some 60,000 square feet. 

Many hundreds of tons of the more modern 
machine tools were moved from the Sunbeam 
works, and new ones were added and whilst the 
majority were installed in the new extension the 
whole of the machine shop was replanned to form 
a comprehensive unit. 

In addition to the machine shop extension, 
new buildings covering an area of 18,000 square 
feet were erected to accommodate certain 
assembly departments, thus providing space for 
the Sunbeam assembly department within the 
original Guy buildings. Certain other sections 
of the factory were reorganised to improve 
facilities and at the same time achieve economy 
of floor space. 
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Diesel-Electric Locomotives for 
Australia 


Ten diesel-electric locomotives of 1000 h.p., specially designed for shunting and 
heavy freight train haulage, are now under construction in this country for the New 
South Wales Government Railways.. These locomotives are designed for a starting 
tractive effort of 51,000 /b and a continuous effort of 22,800 lb. They have a maxi- 


mum permissible road speed of 57 m.p.h. 


| prod week, we were invited to Birmingham 
to see the first of ten 1000h.p. diesel- 
electric locomotives completed under an order 
placed with the British Thomson Houston 
Company, Ltd., by the New South Wales 
Government Railways. In the design and lay- 
out of these locomotives, the British Thomson 
Houston Company, Ltd., has collaborated with the 
Metropolitan-Cammell Carriage and Wagon 
Company, Ltd., in which firm’s Midland works 
the mechanical parts are being manufactured 
and the completed locomotives are being 
assembled and tested. The diesel engines are 
being supplied by Davey Paxman and Co., Ltd. 

As can be seen from the photograph repro- 
duced on this page, the locomotives are of the 
B,-B, type, and they are 43ft long between 
headstocks. The bogies are at 25ft centres and 
have a wheelbase of 8ft 9in. In full running 
order each locomotive weighs 80 tons. 

These locomotives are particularly intended 
for shunting and hauling heavy freight trains 
and have a maximum tractive effort of 51,000 Ib 
at starting, 22,800 lb continuously and 29,000 Ib 
at the one hour rating. With a maximum per- 
missible road speed of 57 m.p.h., the locomotives 
can be used for hauling passenger and mixed 
traffic trains. As two separate 500 h.p. engine- 
generator sets are fitted, at times of light running 
only one set need be used to give economy in 
operating. The driving cab is arranged centrally 
and dual controls are provided to enable the 
driver to operate from either side of the cab. 

Each complete engine-generator set is mounted 
on a common bed, which is supported on the 
main frame through pads and resilient mount- 
ings. End stops are welded to the floor plate 
at each corner of the bed plate to resist 
displacement. 

The whole of the power unit is enclosed within 
a sheet metal housing having sides comprising 
hinged doors which can be lifted off when 
required, leaving the skeleton structure to give 
free access for maintenance. A large section 
of the roof is removable to enable a complete 
engine-generator set to be lifted out, and alter- 
natively a portion immediately above the engine 
cylinders can be removed for overhauling the 
engine in position. A further section is also 
removable for changing the compressor at one 
end, or alternatively for attention to the control 
frame at the other end adjacent to the cab. 

The engine air intakes draw air through the 
roof and the air, after passing through horizontal 


. tive. 


Visco air filters, is ducted through flexible con- 
nections to the manifolds. The filters can be 
withdrawn through the sides of the roof and are 
accessible from the side walkways of the locomo- 
Special silencers to the railway authority’s 
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operating position at diagonal corner. of the 
cab. An adjustable upholstered revolving seat 
with back rest is provided at each driver's 
position, and fixed driving windows 1 both 
ends of the cab have electrically-operat::| wind. 
screen wipers. Air-operated sanding anc whistle 
valves are also fitted near the driving com'rols, 

The cab floor is raised above the gene: al leye| 
of the frame to improve the driver’s ivok-out 
and at the same time to provide accomn: dation 
for brake and control units, &c., wih'ch are 
accessible through trap doors. 

Access to the cab and to either side of the 
engine housings is by chequered plate w: ikways 
along. the sides of which are handrils. 4 
shunter’s platform at each end of the loc Motive 
is guarded by a handrail and access from rail is 
by cut-in steps at each corner. Situated ivcar the 
cab and forming part of each walkway thre is q 





Engine Generator Set 


requirements are mounted under the centre 
portion of the roof with flexible connections to 
the engine exhaust manifolds. 

Under each bonnet there are two electrically- 
driven motor blowers, each blower providing 
air for forced ventilation of the adjacent traction 
motor through ducting forming part of the main 
frame structure and a flexible connection 
between the frame and bogie-mounted motor. 

In the steel cab in the centre of the locomotive, 
shown in one of our illustrations, there is a driver’s 
control unit, and a brake unit is fitted at each 





1000 H.P. Diesel-Electric Locomotive 


battery box in which is housed part of the Exide 
lead acid starting battery. 

The main locomotive frame is an all-welded 
structure comprising rolled steel sections, plates, 
and fabricated units covered by a steel floor plate 
provided with trays to allow surplus oil to drain 
through pipes clear of the equipment below the 
frame. The frame is designed to accommodate 
the N.S.W.G.R. centre couplings with special 
transition heads and screw couplings, the draft- 
gear being the ‘‘ National K 4” design. Side 
buffers are also fitted. A fuel tank of 500 gallons 
capacity is suspended from the frame imme- 
diately below the cab and fuel oil is pumped 
through a “ Purolator”’ filter by two motor- 
driven Varley pumps to a pressure vessel with a 
return valve set to 101ib per square inch. A 
hand-priming pump is also installed in the 
system. 

The four-wheeled bogies, one of which can 
be seen in the illustration on page 109, are of 
all-welded construction, and have swing bolsters. 
Both axles of each bogie are driven by B.T.H. 
axle-mounted motors through heat-treated steel 
gearing, the resilient gearwheel permitting 
a degree of torsional resilience between the wheel 
centre and the toothed rim. These traction 
motors have a continuous rating of 450V, 320A, 
170 h.p. The motor nose suspension is through 
links and “ Silentbloc”’ bushes to the bogie 
crossbars. The motors are series wound, of 
conventional box frame construction, and are 
forced ventilated by motor-driven centrifugal 
blowers. Q 

The wheels have solid centres with separate 
tyres, and the axles are arranged for ‘‘ Skefko ” 
self-aligning roller bearing axleboxes each fitted 
with one double-row bearing. The side suspen- 
sion is through beams mounted above the axle- 
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Bogie for Diesel-Electric Locomotive 


boxes connected to auxiliary coil springs at the 
outer ends, with the inner ends of both beams 
on each side connected through links to one long 
laminated spring secured centrally below the 
bogie side frame. The swing bolsters are fitted 
with triple coil springs. 

Cast steel centre pivots and side bearers are 
fitted and these, together with the bolster sus- 
pension pins, are lubricated through grease 
nipples mounted on each side of the bogie or 
underframe. Brass liners are fitted in the centre 
pivots. 

The locomotives are fitted with Paxman 
12RPHL Series II engines of 500 h.p. and 
running at 1250 r.p.m. These engines are 
normally aspirated and work at a b.m.e.p. of 
88-5lb per square inch. Twelve cylinders, 
arranged in vee-form, are of 7in bore by 73in 
stroke giving a maximum piston speed of 1615ft 
per minute. The crankcase is a single casting 
carrying an underslung crankshaft, the main 
bearings of which are located against 
side thrust by deep fitting faces. In addition 
to the usual main bearing retaining studs, the 
housings are further secured by transverse tie 
rods passing horizontally through them to the 
outside of the crankcase. Lightweight steel 
plate doors are provided on the crankcase through 


which the pistons and connecting-rods are easily 


removed. 

Cylinder blocks of close-grained cast iron 
each carry three bores fitted with dry liners, all the 
cylinder blocks of an engine being identical and 
interchangeable. Single unit cylinder heads each 
carry the inlet and exhaust valves, the seats of 
which are well cooled to reduce the need for 
attention. Force lubricated valve rocker gear 
is totally-enclosed in readily removable covers. 
The fuel pumps, of C.A.V. “ Monobloc ” 
design, each contain six elements, and are 
mounted on the top of the cambox, being gear- 
driven from the camshaft. 

Each engine is provided with a gear boost 
pump to ensure a supply of fuel under positive 
pressure to the injection pump galleries. The 
injectors are of single hole pintle spring-loaded 
design, and are easily accessible. Possibility 
of contamination of lubricant by fuel oil leakage 
is eliminated as the whole of the fuel system 
equipment is located outside the working parts 
of the engine. 

A centrifugal hydraulic servo governor, fitted 
to the engines, is driven by bevel gearing from 
the end of the camshaft, engine lubricating oil 
pressure being used as the medium to operate 
the fuel pump control. By this means a small 
and compact governor of great sensitivity gives 
full control over the speed range of the engine. 
The governor is so designed that in the event of 
the failure of the lubricating oil pressure, the 
engine is shut down automatically. 

Forced lubrication is provided throughout 
by engine-driven pumps placed in the sump. 
The main pressure gear pump is driven from the 
crankshaft and feeds lubricant to the engine via 
triple full-flow filters arranged in parallel and 
protected by a safety valve normally adjusted 





to 801b per square inch. The oil leaving the 
filters enters the main oil gallery via a pressure 
relief valve which controls engine oil pressure at 
approximately 50 1b per square inch. A second 
pump in the sump, of the same design as the 
main pressure pump, is employed to pass oil at 
low pressure through the oil sections of the 
radiator for cooling purposes. 

The Serck radiators are mounted at the outer 
ends of the locomotive, with the fan belt driven 
direct from the engine crankshaft, and a centri- 
fugal circulating water pump is gear-driven from 
the free end of the engine. 

The B.T.H. main generator is a single-bearing 
machine having a self-aligning roller bearing 
at the commutator end ; the other end of the 
armature being solidly 
coupled to the engine 
crankshaft. It has a 
continuous rating of 
650V, SOOA, 325kW. 
The fabricated steel 
magnet frame combines 
strength with light 
weight and it carries 
supports on which are 
mounted an auxiliary 
generator and overhung 
exciter, which are driven 
by vee-belts from a 
pulley mounted on an 
extension of the main 
generator shaft. Insu- 
lation is class “B” 
throughout, consisting 
entirely of mica, glass 
and asbestos finally 
treated with a_high- 
temperature insulating 
varnish. Air for venti- 
lation of the main gene- 
rators is drawn through 
filters mounted vertically 
in the bonnet side, 
access for cleaning being 
through louvred hinged 
doors. The air, after 
passing through the 
generators, is blown into the main compartment. 

At each of the driver’s positions in the cab is 

a control unit comprising power controller, 
key-operated reverse drum and instrument panel. 
The reverser key is removable in the “ off” 
position only and must be inserted in the control 
unit which is to be used to drive the locomotive. 
In addition to the forward, reverse and off 
positions, the reverser key has an engine only 
position, which enables the engine to be run up 
and the control tested without actually applying 
power to the motors. 
The reverser key and power handle are mechani- 
cally interlocked so that the power handle can 
only be operated when the reverser key is in 
either the forward or reverse position and the 
reverser key can be moved only when the power 
handle has been returned to the off position. 

The engine control panel in the cab contains 
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the starting switches, meters and gauges asso- 
ciated with the two engines. To start up an 
engine, the main generator is motored from the 
battery, suitable interlocking being provided 
to ensure that only one engine can be started up 
at a time, thus avoiding overloading the battery. 

The control equipment, which is duplicated 
for the two separate engine-generator sets, is 
mounted in a framework under one bonnet. It 
comprises the necessary electro-magnetic con- 
tactors, the air-operated reversing switch, field 
diverter resistors and various relays. Warning 
lamps are used to show if any one of the motor 
blowers stop, if the oil pressure in an engine is 
low, or if the cooling water temperature is too 
high. It is left to the driver to take such action 
as may be necessary to overcome the particular 
fault. 

The control scheme is based on the use of the 
familiar three-winding generator, which has a 
differential series winding, a self-excited winding 
and a field winding supplied from a speed- 
sensitive exciter. With this arrangement a very 
small drop in engine speed is sufficient to reduce 
the load to a point where engine power and 
generator output are balanced. 

The locomotives are provided with couplers 
to permit multiple unit operation with control 
by one driver. When the engines have been 
started up in their respective locomotives sub- 
sequent control can be taken over at any one 
of the operating positions. As it is intended 
always to have a second man in the locomotive 
cab, no “ dead-man’s ” handle is provided. 

A “Tonum ‘E’” headlight is fitted at each 
end of the locomotives and also two of the 
railway company’s standard marker lamps, 

Australian Westinghouse “‘ A-7-EL”’ braking 
equipment is fitted, the parts being supplied 
jointly by the Westinghouse Brake Company 
in England and the Westinghouse Brake Austra- 
lasia Proprietary, Ltd. This brake equipment 
is arranged for multiple working and the driver’s 
stand incorporates two brake valves, one auto- 





Interior of Driver’s Cab 


matic and one independent, the former for 
multiple operation and for operation of the 
automatic brakes throughout the train and the 
latter for independent operation of the locomotive 
brake for shunting, &c. Each locomotive is 
fitted with four 12in by 8in brake cylinders 
and automatic slack adjusters, all bogie mounted. 
Clasp brakes are provided on all wheels, and 
the brakes are operated through levers and pull 
rods by air cylinders and slack adjusters, one of 
each of which is mounted direct on the outside 
of each bogie side frame. 





Overprive GeaR.—It has been announced by Morris 
Commercial Cars, Ltd., that an overdrive system is to be 
incorporated as standard and without extra cost on its 
range of vehicles. It is stated that a reduction of 20 per 


cent in engine speed is obtained with the gear engaged, 
which leads to an approximate fuel saving of 10 per centg 














Radio Research in 1952 


A REPORT entitled “‘ Radio Research, 1952,” 
covering the work of the Radio Research Boar 
and the Director of Radio Research, was pub- 
lished last week by H.M. Stationery Office 
(price 2s.) for the Department of Scientific and 
Industrial Research. The report outlines the 
work done during 1952 at the Radio Research 
Station, Slough, at the overseas recording 
stations maintained by Slough and at the British 
Universities collaborating with the D.S.LR. It 
may be mentioned in passing, that the bulk of 
the research programme is concerned with wave 
propagation and that most of the work involves 
fundamental studies which are of importance 
in the efficient operation of radio communication 
systems. 

In a section of the report dealing with iono- 
spheric research, it is recorded that two new 
ionospheric observatories were brought into 
use during the year, one at Khartoum and the 
other at Port Lockroy in the Falkland Island 
Dependencies, so that there are now seven 
observatories established under the auspices 
of the department in this country and overseas 
for the study of the properties of the ionosphere, 
while other countries maintain another sixty 
observatories. 

As mentioned in the report, a direct method 
of examining the behaviour of the ionosphere at 
oblique-incidence is being developed. Signals 
propagated by way of the ionosphere and reflected 
back to the transmitting point from regions on 
the earth’s surface up to several thousand kilo- 
metres distant are picked up and measured. The 
skip distances observed in this way have been 
found to agree with calculated values obtained 
from vertical-incidence observatories immedi- 
ately below the reflecting point in the ionosphere. 
It is thought that ‘the new technique can be 
to study propagation conditions at a distance and 
so supplement the information obtained from 
the sparsely distributed observatories which keep 
watch on the behaviour of the ionosphere imme- 
diately above them. 

The effects of solar eclipses on radio com- 
munications form the subject of one section of the 
report, which records the visit of two expeditions 
to Africa for the February eclipse. There, one 
party made observations at Khartoum, where the 
eclipse was total, and the other at Ibadan, 
Nigeria, where the eclipse was 75 per cent. 
The report gives the result of these observa- 
tions and refers to the August eclipse which was 
total in South America and was studied from the 
existing observatories of the D.S.I.R. at Port 
Stanley, Falkland Islands, and Port Lockroy in 
the Falkland Island Dependencies. 

In the study of the propagation of low- 
frequency waves along the ground (the report 
states) phase measurements over land paths were 
continued during the year on a frequency of 
127-5 kec/s, using transmissions from stations 
of the Decca navigator system. This form of 
propagation depends on ground conductivity 
and, therefore, on geological structure and the 
report points out that the results obtained 
generally confirm the theoretical expectations 
based on a knowledge of the ground structure 
and the associated electrical properties. 

On the experience gained, a new method of 
measurement is being developed to study the 
important practical case of transmission across 
a coast line, and an outline of the method is 
given in the report. Briefly, a radio link operating 
at about 800 Mc/s is used to provide a reference 
phase at the mobile measuring station. This 
u.h.f. signal is pulse-modulated at a frequency 
corresponding to a sub-multiple of that of the 
l.f. transmitter concerned and is radiated along 
the chosen path from a point close to that 
transmitter. The phase of the 1.f. signal relative 
to that of the u.h.f. modulation is measured. 
Thus, since the speed cf propagation of the 
u.h.f. signal (which is independent of the ground) 
is known to sufficient accuracy, the phase changes 
and speed of the 1.f. wave can be deduced. The 
report states that preliminary trial measurements 
have been made over short land paths. 

Among the special reviews of progress recorded 
in the report is one dealing with atmospheric 
noise at high frequencies, from 2-5 to 20 Mc/s. 
It is pointed out that this work is based on 
analyses of observations made regularly at a 
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number of stations throughout the world, 
including the Central Radio Propagation Labora- 
tory of the National Bureau of Standards, 
Washington, and the Australian Radio Propaga- 


tion Laboratory. According to the report, 
more information is required at high frequencies 
from many of the stations, particularly for day- 
light hours, and the survey is being continued ; 
additional stations are contemplated and it is 
intended to extend the frequency range down 
to 15 ke/s. 

Another special survey included in the report 
deals with research on materials of special 
interest for radio applications—semi-conductors 
and ferromagnetic and ferroelectric materials. 
During 1952 work on noise originating in the 
receiver included the study of the noise spectrum 
of point-contact germanium rectifiers over the 
frequency range 0-1 c/s to 10 Mc/s. From this 
work it is evident that there are at least three 
separate components that determine the shape 
of the spectrum. 





Underground Gasification of Coal 
in Belgium 

Tue Belgian Government has asked the High 
Authority of Europe’s Coal and Steel Com- 
munity to finance experiments at Renory, near 
Liége, in the underground gasification of coal, 
which have now been held up for fifteen months 
because of lack of funds. The company which 
has been making the experiments is the Société 
Cooperative de la Gazeification Souterraine 
(SOCOGAZ), founded by twenty-eight private 
companies in Belgium just after the liberation in 
1944. Its finance was provided to the extent of 
10,000,000 Belgian francs 
from private sources, 
40,000,000 francs by the 


Belgian Government and ‘sae 
50,000,000 francseach by iw 


the French and Polish sine 
mines. The whole of tyebegey 

this sum of 150 million 
francs has now been 
exhausted—130 million 
of it on the gasification 
experiments in Belgium. 

SOCOGAZ was on 
the threshold of major 
experiments in the use of 
oxygen for underground 
gasification of coal when 
its funds ran out. Earlier 
experiments had shown 
that underground gasifi- 
cation with air was 
possible, but that on 
the whole the gas ob- 
tained using air showed a 
tendency to deteriorate 
and the yield in latent 
energy was mediocre. The company decided it 
was not worth carrying on with the experiments 
using air, 

The use of oxygen from 1948 onwards showed 
revolutionary differences. Already widely used 
in coal gas production, particularly in Germany, 
to improve the quality of the gas, oxygen showed 
from the first small-model experiments in 1948 
and 1949 that it behaved quite differently from 
air. Large-model experiments at the surface in 
steel pipes and in channels dug into the ground 
showed that gasification with coal occurred 
regularly and evenly, and not in spurts as with air. 
The coal was gradually consumed from one end 
of the block to the other. Most important, the 
quality of the gas remained constant throughout 
the operation. Yield and composition of the gas 
were equivalent to those obtained in gasworks. 
It now remains to be seen whether gasification 
using oxygen underground in the coal seams 
instead of in blocks of coal at the surface will give 
the same excellent results. 

The company visualises gasification in the coal 
seam underground by boring a series of parallel 
channels into the seam, each channel being 
sufficiently near to the next to ensure 100 per 
cent gasification. But before the multi-channel 
experiments started it would be necessary to try 
out oxygen in a single channel to get the pre- 
liminary data on its behaviour underground in 
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the seam. Then experiments would be made with 
three and five channels and so on. 

For the boring operations a machine 
the “teleborer” has been developed. Th. 
teleborer is only 2ft in diameter and ‘{t long 
The whole machine goes into the seam from ; 
gallery, dragging with it the pipes throug’ which 
the gas is to flow and pushing out behind it the 
coal which it removes. It moves three-dimen. 
sionally, covering 10 yards per minute in most 
seams and probably up to twice as fast jp 
particularly favourable seams. 

Research on the teleborer is still con: inuing 
the Belgian Government having decided to 
finance this itself. For the rest of the work 
it has been estimated that 20,100,009 
Belgian francs a year for the nex: three 
years will be needed. The president of the 
direction committee has stated that no other 
country in the world is as far advanced 
with underground gasification using Oxygen 
although the Russians had made experiments 
with an oxygen and air mixture. in the 
U.S.A. one experiment was made last Novem. 
ber and had given encouraging results despite 
very unfavourable conditions. 





A Long Feed Unit for Presses 


THERE is now being manufactured under 
licence in this country by the Rockwell Machine 
Tool Company, Ltd., Welsh Harp, Edgware 
Road, London, N.W.2, a press feed equipment for 
making long components when using a fully 
automatic cycle. This equipment, built to the 
designs of the U.S, Tool Company of America, is 
a development of that firm’s gripper feeding 
unit. In these units the material is gripped 
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Long Feed Unit and Stock Reel 


between a hardened pad and a toggle-operated 
hardened feed finger, both of which are mounted 
in a feed block. This feed block runs on hardened 
guide pins and reciprocates between two adjust- 
able stops. The grip on the material and the 
method of feeding ensures positive clamping and 
the stops ensure accuracy of pitch when feeding 
the strip into a press. 

The new “ Long Feed,” as it is known, makes 
use of this same method, but whereas other auto- 
matic feed units are driven and/or controlled 
by the press, the “* Long Feed ” is an independent 
unit with its own drive and it controls the press. 
In its standard form the new equipment is capable 
of handling material up to 6in wide and it feeds 
up to 24in of material in one stroke. 

The feed unit is driven by a motor and reduc- 
tion gearbox and its electric controls include 
cam-operated micro switches and an electro- 
mechanical stroke counter. This counter deter- 
mines the number of feed strokes and thus the 
length of material fed between each press stroke. 

When, for instance, a component of 24in or 
less is required the counter in the “‘ Long Feed 
is set-to “1.” This counter, which receives the 
counting impulse from the cam-operated micro 
switches ensures that after every feed stroke a 
contact is closed, which causes the press ram to 
operate. The press flywheel runs continuously, 
but the clutch rod is tripped either by solenoid or 
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air piston whenever the main contacts of the 
feed counter close. Thus in cases where 24in or 
shorter lengths are required the “ Long Feed ” 
functions in unison with each press stroke, 
although the feed is the controlling factor. 

In cases where longer lengths of, for instance, 
gin are required the feed block is set to traverse 
‘in and the counter set to “3.” The unit then 
feeds out three increments of 20in before the 
press clutch operates, and the ram descends. 
The counter is designed to permit the setting of 
up to 100 pitches. 

The ““ Long Feed ’’ machine, as can be seen 
in the illustration opposite, is completely enclosed 
in a cabinet which also houses the drive mech- 
anism and the counter. An effective central 
lubrication system is provided on account of the 
high surface speed at which the feed block 
travels. In order to reduce the inertia forces to 
be overcome when the feed block starts its travel, 
the block is made from light metal and is suitably 
bushed to give long service. A roller check is 
fitted to the ingoing side of the unit to ensure that 
material cannot back out of the feed on the return 
stroke of the feed block. Four micro switches 
act as safety devices which will stop the feed 
when closed. One of these switches is built into 
the roller check and becomes operative when the 
feed is without material. The other three have 
sockets and tumbler switches and can be used at 
strategic positions so as to control buckling of 
material width or thickness, &c. 

For use in conjunction with this unit, which 
feeds out at a rate of approximately 2ft per 
second, a special automatic reel capable of paying 
out the strip at this high rate and a suitable 
switch control are provided. 

We are informed that it was found that in 
some instances the “* Long Feed ”’ unit with its 
24in maximum stroke provided a rather greater 
capacity than required, and for this reason there 
has been made available what is known as the 
“Cycle Feed” unit. This unit is an adaptation 
of a standard slide feed, and it has its own drive 

and stroke counter. It differs from the “‘ Long 
Feed” in one respect only, namely the maxi- 
mum possible pitch in one stroke is 4in, 8in or 
12in, depending on the capacity of the feed used. 





A Direct-on-Line Contactor Starter 


THE equipment illustrated herewith is a recent 
addition to the range of direct-on-line starters 
made by the British Thomson-Houston Com- 
pany, Ltd., Rugby. This starter has been tested 
in accordance with the relevant British Standards 
and complies with B.S. 587 for frequent duty— 
that is, forty starts per hour. It is suitable for use 
with drives where the starting current does not 
exceed eight times the full-load value. For all 
ratings of the new starter provision is made to 
withstand 25 per cent overload as defined in 
BS 168. 

The “DOC 71” starter is designed for use 
with single-phase or polyphase non-reversing 
squirrel-cage induction motors up to 5 hp., 





Centactor Starter with Cover Removed 
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200/550V, 25/60 c/s. Control is effected by 
integral “ start-stop” push buttons and pro- 
vision is made for remote control. A triple-pole 
contactor with auxiliary retaining switch is 
incorporated, as illustrated ; silver-faced double- 
break contacts are used. The contactor opens 
under gravity, and provides inherent under- 
voltage protection. Thermal overload relays 
protect the motor under ordinary working con- 
ditions. Resetting, after tripping on overload, is 
made by pressing the “‘ stop ” button. 

The starter is enclosed in a cast aluminium box 
of attractive appearance and is normally arranged 
for wall mounting. For certain applications, e.g. 
machine tool, however, starters are available 
arranged for flange mounting. 





A Fixed Height Drilling, Boring 
and Facing Machine 


PARTICULARS have been received from Kitchen 
and Wade, Ltd., of Arundel Street, Halifax, 
of two models of fixed height spindle drilling, 
boring and facing machines it is now making. 
These machines are intended for the machining 
of large components on one centre only, and are 
designed to relieve the heavy duty horizontal 
universal boring machines normally used. They 
are capable of drilling holes up to 4in diameter 
from the solid, bore-holes up to 24in diameter 
and of face work up to 30in diameter. 

The two models are similar except that one is 
mounted on a movable base, as shown in the 





Drilling, Boring and Facing Machine 


illustration, and one is on a fixed base. Depend- 
ing upon the duty the main drive is by a 15 h.p. or 
20 h.p. motor and is taken through a gearbox to 
the spindle drive worm and wormwheel. Spindle 
speeds from 3 to 180 r.p.m. are available. The 
4in diameter spindle is bored No. 6 Morse taper 
and rotates in a hardened steel sleeve. 

Power feeds range from 0-G025in to 0-072in 
per spindle revolution and a reverse motion is 
fitted for back facing operations. The length of 
spindle feed is 3ft and the moving base machine 
has a further 3ft of travel in the direction of 
spindle feed by rapid power traverse motion. 





Heavy Duty Gearbox 


AFTER extensive road testing of proto- 
types by several commercial vehicle manufac- 
turers, David Brown and Sons (Huddersfield), 
Ltd., has put into production a new constant 
mesh five-speed gearbox, the David Brown 
“* 557 CM,” which is designed for commercial and 
passenger vehicles of 22-tons maximum weight. 
Whereas the previous model employed crash- 
type first, second and reverse gears, the “557 CM” 
box has constant mesh in all gears. 

The new boxes, which have direct drive top 
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Constant-Mesh Five-Speed Gearbox 


gears, are suitable for either unit or mid-mounting 
and can be supplied to suit either right or left- 
hand driving positions. At the forward end the 
box has a large facing which, in the unit arrange- 
ment, bolts on to the bell housing. When the 
box is mounted amidships the facing bolts on 
to a traverse bearer which is supported by the 
chassis. This arrangement, taken in conjunction 
with the locations provided at the rear, forms 
what is virtually a three- 
point mounting. 

All gears are of the 
single helical form of 
34 per cent nickel chrome 
case-hardened steel, and 
are shaved after cut- 
ting. Tooth forms are 
of 20 deg. pressure 
angle, with profiles 
modified to obviate tip 
interference under heavy 
load. 

A centre bearing, in- 
corporated in the inter- 
mediate wall of the 
aluminiumcase, provides 
independent support for 
the ‘final shaft. A 
roller bearing carries the 
primary shaft and a 
location bearing takes 
the axial load from the 
gears. Three roller bear- 
ings support the lay- 
shaft, the two outer bear- 
ings having lips to locate 
the shaft axially. The 
front end of the main- 
shaft is carried on a 
roller bearing and on a 
deep groove ball bear- 
ing at the rear. Roller 
brushes, each with two rows of large rollers, 
are fitted to each of the loose main shaft gears. 
An auxiliary drive is provided to accommodate a 
high pressure brake pump. This pump is at 
the rear of the gearbox, thereby ensuring‘ that 
the brakes are energised in all gears, including 
the neutral gear. 

Approximate weight of the gearbox, complete 
with ball housing and forward control, is 410 Ib. 
For a vehicle of 15-tons capacity and 22-tons 
loaded weight maximum engine torque is 4200 lb 
per inch, with a probable minimum axle ratio of 
6:25/1. Standard gear ratios are 1:1 (fifth), 
1-565:1 (fourth), 2°74:1 (third), 4-68: 1 
(second), and 7:92 : 1 (first and reverse gears). 





Steet ComPANY’s RESEARCH 'WorK.—We have 
received from Hadfields, Ltd., Sheffield, a copy of an 
illustrated book which it has published recently describing 
the organisation and operation of its research under- 
taking. The book tells of the research work of the late 
Sir Robert Hadfield and records the up-to-date methods 
and equipment employed throughout the present 
research organisation. In a foreword to the book the 
chairman of the company, Lord Dudley Gordon, com- 
ments that there is no sharp division between pure and 
applied science, and thus the firm’s research departmént 
is closely linked and at many points integrated in the 
production departments. 
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ATOMIC ENERGY AND POSSIBLE 
DEVELOPMENTS 


If much has been said to the public about 
atomic energy little has really been told 
about it. This secrecy may be inevitable 
with any two-edged discovery : the natural 
desire to broadcast to the world its beneficent 
aspect has to be balanced against an under- 
standable dread of any widening of the tech- 
nique already available to actual, or would-be, 
dictators of modes of aggression against 
neighbouring peoples—or even their own. 
The limits may be set even wider: the gain 
upon one side of a new and ample source of 
mechanical power in a world having a 
limited supply of fossil fuels, such as coal 
and oil, and on the other a fear lest “ chain- 
reactions” in further atomic experiments 
might conceivably get out of hand. The 
possibility, however remote, of widespread 
destruction in such ways did not escape 
the attention of the great pioneers in nuclear 
research, and the world learnt with relief 
that fissile reactions in the heavier elements, 
such as uranium and thorium, were unlikely 
to be dangerous in any such way, and that 
although the fusion reaction in elements at 
the - opposite end of the atomic scale— 
hydrogen, helium and lithium, for instance— 
was potentially more dangerous, no one then 
knew any way in which such reactions 
could be produced under terrestrial con- 
ditions. That situation has since changed 
in that “promising” results with hydrogen 
have been . obtained in experiments 
started in America and no doubt pursued 
elsewhere ; indeed, some sort of “ hydrogen 
bomb ” may already have been produced for 
all we know to the contrary. Even so, as 
Sir George Thomson pointed out some 
years ago, the possible danger would 
lie in the main through the use of certain 
metals for the bomb casing, which might 
conceivably have the effect of poisoning the 
atmosphere over no inconsiderable portion 
of the earth’s surface. This sort of danger 
would therefore need to be carefully watched 
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once hydrogen bombs do appear, if ever 
they do, and appropriate action taken— 
whatever that may be. 

There may well be further beneficent uses 
of atomic power yet to be discovered, but 
we already know of three. That best known 
and in wide employment already is the use of 
radio-isotopes for medical research, and 
in certain forms of physical, chemical and 
engineering experimentation. The potential 
use, sO much written about and of which so 
much is hoped, is its employment as a source 
of energy as an alternative to coal, oil or 
water power. On this possibility a variety 
of experimental work is in hand, and even 
more would have been undertaken but for 
the unlucky factor that the uranium product 
chiefly of value for this purpose is also one 
of the most useful elements in the building 
of atom bombs, so that a store of the one 
becomes a store for the other. The American 
Lilienthal Committee suggested certain pre- 
cautions having the object of minimising 
this difficulty, but such action to be effective 
would require a degree of international 
agreement which has so far proved impossible 
of attainment. A third possible use for 
atomic energy is the reported new discovery of 
how to employ it tactically as a highly intense 
explosive in the artillery branch of national 
defence ; with the welcome prospect of an 
important addition to the power of defence 
against large-scale warlike aggression from 
any direction. It may well be asked 
whether there is enough uranium ore 
available for all these uses to be 
pursued at one and the same time. In 
considering this point it is perhaps safe 
to assume that the stockpiling needed for 
atomic bombs of the Hiroshima-Nagasaki 
type is no longer a matter of urgent 
necessity, as stockpiles may by now be 
nearly or quite large enough. The answer 
made by geologists to the general question 
of supply is that the amount of uranium 
present in the earth’s crust is abundant ; 
though mining engineers will no doubt wish 
to put in the caveat that the metal occurs 
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mainly in such widely dispersed «nd poo, 
ores as to make recovery difficult ang 
expensive, and but rarely in rich patche 
which can be easily worked. Fo:tunately 
it seems there is a fair prospect o: Success 
in the production of what are known a 
** breeding reactors,”’ in which the ¢: onsump. 
tion of the fissile form of uranium i. accom. 
panied by the production of as riuch, o; 
more, of the equally fissile pl.toniym,. 
Success is already reported of a1 exper. 
mental breeding reactor built by the US. 
Government in Idaho. According to , 
recent statement made by Sir John Csckerofi 
the Idaho reactor has a U.235 core, “ abou; 
the size of a football,”’ cooled by the circuylg. 
tion of a liquid sodium-potassium alloy op 
its way to a steam boiler at 250 deg. Cent, 
which yields about 250kW of power. Nothing 
is yet reported as to the working cost, nor 
has any news yet been published as to the 
results attained in our own experinients jn 
this direction at Harwell. 

In the U.S.A. the whole field of this form of 
research work is fairly evenly divided between 
public and private industry, but in Britain 
the share so far allotted to industria! firms 
is much slighter, though a change may well 
come as a result of the creation, announced 
in our issue of May 8th last, of the Waverley 
Committee having as its objective the securing 
of the most rapid and economical develop- 
ment in the field of atomic energy, military 
and civil. Lord Waverley (more familiar 
perhaps as Sir John Anderson) is known as a 
great administrator with much knowledge 
of the problems inherent in the atomic energy 
field, and we wish him and his fellow-com- 
mittee members all success in the task which 
has been remitted to them. The British 
public has watched with sympathetic interest 
the activities of the American Atomic Energy 
Commission and noted the effective way 
in which the responsibility for the essential 
experimental development has been divided 
between the American Government technical 
establishments and industrial firms ; it is 
likely that any recommendation favouring 
the creation of a corresponding British 
Atomic Energy Commission would be 
cordially welcomed. 


THE FUNCTION OF THE LARGE 
CARRIER 

The United States naval authorities have 
made no secret of their intention to ask 
Congress each year for funds to lay down at 
least one 60,000-ton aircraft carrier up to a 
total of ten. The construction of two of 
these very large vessels has already begun and 
a third has been included in the 1953-54 
Budget drawn up by the Truman administra- 
tion. They are some 23,000 tons larger than 
the latest and largest British carrier—H.M.S. 
“ Eagle”—and are intended to operate 
bombers of considerable range. In framing 
his Budget for the Navy, the former Secretary 
of Defence had the advice of the joint chiefs 
of staff, and it would thus seem that the U.S. 
defence chiefs are now agreed that their Navy 
should play its part in the bombing of 
inland targets. Since the reduction in the 
size of atomic bombs and their firing mech- 
anism there has been much discussion on the 
subject, both in authoritative circles and in 
the Press, in the United States. For the 
naval chiefs insist that aircraft which are 
lighter, faster, more easily manceuvrable and 
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much more difficult to intercept than the 
jong-iange land-based bomber, now have 
atomic capabilities. Their views have, more- 
over, been strengthened by the development 
of guided missiles, which are bound to have a 
profound influence on the future of the long- 
range, land-based bomber. The ground-to- 
air missile is likely to be an effective counter 
to all but the fastest-flying, highest-altitude 
pombers, while the surface-to surface missile 
may eventually substitute the piloted bomber 
entirely. The United States authorities 
clearly have these developments in mind, for 
only a very small production order has as yet 
been given for the giant “* B-52” jet bombers, 
which are to replace the much slower 
“B-36"" on which so many hopes were 
placed. On the other hand, two squadrons 
of “ AJ-I”” medium-range carrier-based air- 
craft have already been equipped to carry 
atomic bombs. 

The cost of the “ Forrestal’ and “ Sara- 
toga,” the two carriers now under con- 
struction, is estimated at about £78,000,000 
for each ship. These ships are to be 1040ft in 
length with a beam of 250ft, and they 
will have a specially strengthened flying deck 
of flush-deck design with no superstructure. 
The bridge will run the enttre width of the 
ship, just under the flight deck, about one- 
third the length of the ship from the bows, 
with wings at each end giving a view ahead, to 
port and to starboard. A small “ island ”"— 
a retractable superstructure—will also be 
provided as an observation post. Four 
steam-operated catapults of British design 
will be fitted and both vessels will be 
identical except for a more powerful propul- 
sion plant in the “ Saratoga,” giving a speed 
of 35 knots—about 2 knots faster than the 
“ Forrestal.” The immense cost of these 
giant carriers may well account for the lack 
of interest in this country in the land-based 
versus carrier-based bomber discussion in the 
United States. Royal Navy carriers have no 
longer to provide reconnaissance and strike 
aircraft, preliminary to a battle fleet action. 
But apart from anti-submarine operations, 
they are intended to operate jet fighters and 
fighter bombers for the tactical support of 
troops in combined operations, pending the 
establishment of Air Force bases on shore. 
They must therefore be large enough and fast 
enough to operate modern heavy jet fighters 
capable of competing on equal terms with 
land-based aircraft—a requirement which 
demands a steady platform, a long runway 
and ability to operate in a seaway. None of 
these can be provided by the small carrier. 

But unless and until we accept the United 
States Navy view that any worthwhile target 
can be reached by medium-range, carrier- 
borne bombers, there seems no need for 
carriers larger than the 36,800-ton “‘ Eagle.”’ 
Indeed, it was suggested by high-ranking Air 
Force officers in a recent debate in the House 
of Lords that even the very few large carriers 
we have now are unnecessary and a waste of 
effort. This view, however, is based, not on 
technical considerations, but on the highly 
debatable premise that an enemy’s ability and 
will to carry on a war would soon be 
destroyed by strategic bombing—the bomb- 
ing of war potential factories and installations 
and centres of population—by “ Victor,” 
“ Valiant” and “ Vulcan ’’ bombers. Atom 
bombs—if they are ever used—will vastly 


THE 


ENGINEER 


increase the destructive effects ofan air raid. 
On the other hand, Russia’s centres of 
industry and population are widely dispersed 
over large areas. Moreover, Germany was 
bombed incessantly day and night from 1942 
onwards—large areas of towns were in fact 
almost obliterated by area bombing. Yet 
her total armament production continued to 
increase—60 per cent more in 1943 than in 
1942 and 23 per cent more in 1944 than in 
1943. It was only when the Allied Air 
Forces reverted to their proper role of 
bombing military communications behind the 
enemy lines that the German armies finally 
collapsed in 1945. It is much to be hoped 
that such extreme views will not receive wide 
support. For without large carriers the 
N.A.T.O. nations would be deprived of their 
ability to undertake the kind of offensive 
which is always open to sea power—the in- 
vasion and capture of vital strategic coastal 
areas and landings on the territories of 
satellite countries to encourage and support 
underground movements. 





Obituary 
SIR JOHNSTONE WRIGHT 


THE death of Sir Johnstone Wright at 
Guildford, on Sunday last, at the age of 
seventy, will have been noted with regret 
by his many friends in the electrical industry. 
Sir Johnstone Wright spent almost the 
whole of his working life in the service of 
electricity supply. He joined the industry 
when it consisted of a large number of 
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_individual and independent undertakings 


and he gained experience of both in the 
privately owned and municipally owned 
sections. He saw the first major evolutionary 
change in the industry, when the Central 
Electricity Board was set up to co-ordinate 
the generation and main transmission of 
electricity through the medium of the 
grid. Finally as chairman of the Central 
Electricity Board, he witnessed the com- 
plete transfer of the supply industry to 
public ownership and control. 

Johnstone Wright was born in Perthshire 
on January 22, 1883, and he was educated 
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at Perth Academy and at the Royal Tech- 
nical College, Glasgow. After serving an 
apprenticeship with Messrs. Duncan Stewart 
and Co., he left Glasgow and worked for 
two years as contracts engineer with the 
British Electric Plant Company, Alloa. 
In 1905 he moved to the North-East Coast, 
where he joined the Cleveland and Durham 
Electric Power Company as construction 
engineer and later became power station 
superintendent. His first association with 
municipal electricity supply began in 1919 
when he was appointed assistant electrical 
engineer to the Bradford electricity under- 
taking and in 1920 he was promoted to 
deputy city electrical engineer. His next 
appointment, in 1922, again with a muni- 
cipality, was that of chief electrical engineer 
and general manager of the Belfast Cor- 
poration’s electricity undertaking. 

He left Belfast in 1927, when he was 
appointed deputy chief engineer of the 
Central Electricity Board, and he remained 
with the Board, as chief engineer from 1933- 
44, as general manager from 1944-47, 
and as chairman from 1947 until 1948, 
when the Board was dissolved on “ vesting 
date ’’—the date when the whole of the 
electricity supply industry passed to public 
ownership. Sir Johnstone therefore served 
on the Board throughout its existence and 
it is with the Board’s achievements that his 
name is mainly associated. It will be 
recalled that the purpose of the Board 
(which was set up under the Act of 1926) 
was to implement the Weir Committee’s 
recommendation that generation and main 
transmission of electricity should be divorced 
from the function of local distribution. 
Briefly, the Board, acting as a non-profit- 
making body, was required to establish an 
interconnecting grid, to control generation 
without owning the stations, and to provide 
the authorised undertakers with a cheap and 
abundant supply of electricity for local 
distribution. Inasmuch as the Board was 
charged with the co-ordination of plant 
that it did not own, its task was a delicate 
one. 

A record of the. way in which the Board 
set about its task was given by Sir Johnstone 
Wright in his inaugural address as President 
of the Institution of Electrical Engineers in 
1939. In this address he gave an account 
of the grid as an established entity, summaris- 
ing some of the experience gained and pro- 
gress made from an engineering and national 
standpoint since the passing of the 1926 
Act. He wrote: “It is not too much to 
say that the grid has brought about a revolu- 
tion in the outlook regarding the provision 
of new generating equipment. Indeed, the 
co-ordination of generating plant develop- 
ment may well prove ultimately to be the 
greatest of the contributions of the grid 
towards the advancement of the supply 
industry. Previously new generating faci- 
lities were provided piecemeal as required 
by the load increment of the individual 
undertakings and the size and type of set 
were more or less rigidly determined by local 
load prospects in the years immediately 
ahead.” 

The subsequent operating results of the 
grid have been given in the annual reports 
of the Central Electricity Board, which show 
the economies achieved by increasing the 
concentration of generating plant on the 
more suitable sites and by securing the closing 
down of the smaller and less efficient stations. 
For example, it is stated that the net annual 
saving to the supply industry by grid opera- 
tion amounted, by 1937-38, to over 17 
per cent of the costs of production, which 
would otherwise have been incurred. During 
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the second World War the grid system 
(which was originally intended to operate 
under the control of areas) was normally 
run as a single national unit. National 
control was imposed primarily to achieve a 
still more effective pooling of generating 
plant, to enhance security by improving 
mutual assistance between areas and to 
save transport of coal by ‘transferring elec- 
trical energy between areas up to the capacity 
of the transmission lines available. Some 
of the economies made possible by grid 
operation are reflected by the fact that, 
in 1925-26, the average price charged. by 
the electricity supply industry to its con- 
sumers was 1-65d. per unit and that by 
1946-47 the price had been reduced to 
1-08d. per unit, although the price of fuel 
had increased, in the interim, by 250 per 
cent. 

When the Central Electricity Board was 
dissolved on April 1, 1948, Sir Johnstone 
Wright, who was then chairman of the 
Board, retired. For his services during the 
war he had been knighted in 1943. From 
1944-47 he was a member of the Fuel 
Research Board. He was also a member 
of the Institution of Civil Engineers. On 
his retirement from the C.E.B. he became a 
director of British Insulated Callender’s 
Cables, Ltd., and when the British Insulated 
Callender’s Construction Company, Ltd., 
was formed in 1949 he became deputy 
chairman of the new company, a position 
which he held until he retired from the Board 
in September, 1952. 


ENGINEER-CAPTAIN W. ONYON, 
M.V.O., R.N. (Ret.) 


As we go to press we learn with regret 
of the death of Engineer-Captain William 
Onyon, R.N. (Ret.), which occurred on 
Sunday last, July 19th, at Plymstock, Devon. 
Engineer-Captain Onyon, who had just passed 
his ninety-first birthday, was educated at the 
Royal Naval College, Greenwich, and began 
his naval career in 1885. His appointments 
included that of Engineer-Commander in 
H.M.S. “ Dreadnought.” After his retire- 
ment from the Navy he was for some years 
manager of the Dalmuir works of William 
Beardmore and Co., Ltd., and was subse- 
quently the London representative of Vickers- 
Armstrongs, Ltd., Barrow. Captain Onyon 
was a past-president of the Institute of 
Marine Engineers, was a member of the 
Institution of Civil Engineers, and had 
served on the council of the Institution of 
Naval Architects. 





Letters to the Editor 


( We do not hold ourselves responsible for the opinions of our 
correspondents ) 


SOME NOTES ON PLANE FRAMES NOT 
OBEYING HOOKE’S LAW 


Sir,—As the above article by Mr. King in 
your issue of July 3rd deals with an aspect of 
structural mechanics which is particularly inter- 
esting to me, I would like to comment upon it 
in the following paragraphs. 

The laws of structural theory which are cited 
by Mr. King (Nos. 1 to 4) depend upon the 
assumption of linear load-deflection charac- 
teristics, both of the individual members and 
the structure as a whole. It is surprising, there- 
fore, that one of them, Castigliano’s First 
Theorem, is reintroduced as being applicable to 
non-linear structures provided that gross dis- 
tortion under load is absent. Now Castigliano’s 
First Theorem states (using Mr. King’s notation) 
that :— 

oU 
A= ow 
where U is the internal or strain energy of the 
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structure. Its proof can be found in most 
standard text books on structural mechanics 
and there is no doubt whatever that it is entirely 
dependent upon the assumption of linearity. 
If U is expressed as a function of the N internal 
forces P(i=1, 2, ... N) which depend upon the 
loading W, then it is possible to rewrite the above 
equation as follows :— 


N 
a Sau. ar 
ve OP; OW 
1 
or 
. a 
sie __ OP; 
ia >4 ow 
1 


It should again be noted that 0U/dP;—8; only 
when the structure is linear. 

The really interesting point which now 
emerges is that the last of the above equations is, 
in fact, valid for structures with non-linear 
members provided that gross distortion under 
load is absent, The reason for this is that for 
linear or non-linear conservative structures for 
which there is no gross distortion under load :— 


N 
Ame OC OP; 
 Zy0P; OW 
1 


where C is the Complementary Energy i.e. 


N eP; 
>{ didPi, 
0 


and 0C/@P;=8; in all cases regardless of the 
law of the load-deflection curve. 

The statement that dP/dW is constant appears 
to imply that P/W is constant; while this is 
undoubtedly true for both linear and non- 
linear statically determinate structures when 
there is no gross distortion under load, it is 
untrue, in general, for non-linear redundant 
structures, even when gross distortion is absent. 

It would appear that Mr. King’s ingenious 
numerical method owes its apparent success to 
the choice of a statically determinate frame for 
the purpose of its demonstration. 

Finally, there is no difficulty in analysing non- 
linear conservative redundant structures (whether 
or not gross distortion is incurred by the load- 
ing), by the straightforward, though laborious, 
method of setting up and solving simultaneously 
the equations for equilibrium and those for the 
compatibility of strains. The principle of 
stationary total potential energy (as distinct 
from strain energy) can also be used for the same 
purpose, if desired, since it does not depend in 
any way upon particular load-deflection charac- 
teristics. The principle of stationary comple- 
mentary energy, however (of which Castigliano’s 
so-called least work principle corresponds to a 
particular case) is applicable to redundant 
structures with non-linear members, only if 
gross distortion under load is absent. 

It seems to me, as I have inferred elsewhere 
(Engineering, Vol. 174, No. 4521, September 
19, 1952, pages 389-391) that Castigliano’s 
theorems, elegant as they are for linear structures, 
are primarily responsible for any confusion 
which may exist of the general principles of 
structural mechanics. 

T. M. CHARLTON 

Stocksfield, Northumberland, July 6th. 


VOCATIONAL EDUCATION 


Sir,—Your contributor of the article ‘“* Voca- 
tional Education,” in the issue of June 26th, in 
stating that ‘‘ educate ” is from Latin ‘‘ educere ” 
and in defining education as the “ process... 
directed to inducing a man to exercise those 
faculties which lie latent within him,” is (1) wrong 
etymologically and (2) perpetuating a popular 
misapprehension. “Educate” comes from 
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“educatus,” not from ‘educere,” aid the 
Oxford Dictionary states : 

Educate f. L. educat- ppl. stem of “ educare,” 
to rear, bring up (children, young animals) 
related to educere, to lead forth (see EDUCE), 
which is sometimes used nearly in the same sense, 

Although both educare and educere weie con. 
nected in Latin, Cicero only by very <istant 
derivation uses educere for “ bringing up the 
young” and almost exclusively uses i: for 
‘* drawing a sword ”’ or similar objects. Neither 
Latin verb was used passively of a perso, as js 
done predominantly to-day in English. * Edy. 
care’’ was used as in “ producing eggs” or 
(actively) “‘ to train a person” in the sense of 
“ taking or drawing him out of,” e.g. ignc: ance, 
sloth, ineptitude, not in the sense of * drawing 
something latent out of him.” This latter i; only 
a derived sense, probably due to the reasoning of 
Locke and J. S. Mill, who gave the word a 
breadth far beyond its etymological roots and 
who caused “* education” and * eduction ” to 
become almost synonymous. 

Words are often endowed with attributiv. and 
subordinate meanings and then one of those 
meanings later becomes the principal one. Your 
contributor puts himself out of the semantic 
court, too, by writing “ education . . . is inducing 
a man,” thereby admitting a two-way motion. 
Of course, he can have it both ways, but the 
principal meaning of “educate” still remains 
(briefly) “* trainitfg by teaching through disci- 
pline to learn.” ‘* Educate,” like so many words 
of simple origin, has become a very “rich” 
word (not only having several meanings 
separately, but capable of being used with 
several meanings at once). In technical training 
where instruction, demonstration and explanation 
must precede practice in the handling of tools and 
machinery, the doctrine of “ have a go !” as the 
battle-cry of “education ’’ can be pernicious, 
foolhardy and dangerous. Furthermore, it is the 
“ educated ” man who reaps the full benefits of 
and who is the most profitable recipient of a 
* technical " training. (But that is another story.) 

F. H. WILLGoss 

Weymouth, July 18th. 





Literature 


The Principles and Practice of Management. 
Edited by E. F. L. Brecu, B.A., B.Sc. 
(Econ.), with Associate Authors R. M. 
ALDRICH, A. W. FIELD, B.Sc., J. MADDOCK, 
F. L. Wooprorre. London: Longmans, 
Green and Co., Ltd., 6 and 7 Clifford Street, 
W.1. Price 50s. 

THis book is a comprehensive study 

from the British standpoint of a very 

important subject, and the manner of pre- 
sentation is somewhat unusual in that there 
are four distinct sections which are con- 

tributed by four different authors, each a 

specialist in his own branch, these sec- 

tions being co-ordinated by Mr. Brech, 
who writes an introduction and a conclusion. 

A leading industrialist once affirmed that 

the qualifications for a good manager were 

10 per cent technical knowledge and 90 per 

cent common sense. While this may perhaps 

be true, it is suggested that to be able 
efficiently to apply the said common sense, 
the knowledge of the remaining 10 per cent 
must be of a very high order, and this is 
where the work before us will help, indeed, 
every engineering manager, foreman and 
student cannot fail to profit considerably 
by a careful perusal of its pages. As is 
always the case a book of this nature affords 

a stimulus to thought bearing, in mind the 

readers own particular problems. 

After an introductory section dealing 
generally with management in principle and 
practice, its policy and organisation, the 
first main part is devoted to the important 
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subjec’ of distribution with seven chapters 
coverig Sales management, ——- and 
organisation, the channels of distribution, 
the fuxction of the-sales. department, adver- 
tising and physical distribution. In the 
second part we find our attention concen- 
trated On matters concerning production, 
not only as regards organisation, administra- 
tion and supervision, but also explanations 
of the functions of design, estimating, equip- 
ment, planning, inspection and other ancillary 
services. The third part introduces us into 
the realm of the personnel department, one 
that has grown in importance in recent years, 
the whole subject being treated in a very 
thorough and helpful manner. Part IV deals 
with the various aspects of control, of which 

haps the most useful section-is that on 
budgetary control, although the chapters on 
cost control and clerical management also 
deserve careful reading. As has already been 
mentioned, the concluding section, which 
examines management in practice, in a way 
co-ordinates the preceding parts. Such is a 
general survey of an interesting and instruc- 
tive volume, rendered the more useful by the 
different charts included and also the biblio- 
graphy at the end of each part. 

No work of this nature could fail to evoke 
criticism, from organiser and manager ; 
indeed, if it were not so the value of the 
authors’ efforts might be doubted. We feel 
that the statement that all other kinds of 
organisation than the functional “ may be 
written off” is too drastic, for it should be 
remembered that about 70 per cent of British 
factories are relatively small, and many are 
run on “military” lines. While the 
author speaks of “so-called conflicts ” 
between manager and functional chief, we 
suggest that these conflicts are too often very 
real, but would be in great measure eliminated 
if instructions were only allowed to be given 
by one supervisor. Again, we can hardly 
agree that “ estimating is an activity which 
is carried on continuously only in those 
companies who manufacture to customers’ 
special requirements,” for it would be easy 
to name a number of concerns which manu- 
facture largely for stock and yet attach 
considerable importance to their estimating 
department, which is worked in close 
co-operation with that of costing ; indeed, 
the combined effort places a most useful tool 
in the hands of the management. Again, we 
should like to see a note on the necessity for 
satisfactorily interlocking the cost account 
with the general financial account, for it 
should never be a case of “ reconciliation.” 
We deem it is not wise for inspection to be 
placed under the works manager, whose 
desire to produce a maximum output may 
influence a decision as to the passing or 
rejection of a border line case. The definite 
ruling should rest with the chief inspector. 
While we agree that straight piecework is 
generally speaking the most satisfactory 
method of payment by results, perhaps the 
authors have been unduly severe on some 
of the other incentives, such as profit sharing, 
which have been applied successfully in 
certain industries. In connection with the 
selection and promotion of staff it is con- 
sidered desirable for the department. con- 
cerned to be represented at all interviews 
as well as the personnel department. With 
regard to the training of supervisors the 
value of visits to other factories has proved 
very beneficial. ; 

Turning from suggestions we find that a 
number of statements made deserve attention, 
and the authors have done well to stress 
the necessity for letting employees be “‘ more 
in the know ” as to what is being undertaken, 
and how it is desired to make the undertaking 
a “ happy ship.” There is food for thought 
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in the pronouncements that “ selling is a 
human and personal thing” and that “a 
satisfied customer is one of the best salesmen 
a firm can have,” all very true, but often 
not remembered. We agree most heartily 
that the difficulty of communicating informa- 
tion and ideas is attributable to the neglect 
of “the art of speaking and writing good 
English.” Too frequently parents and 
teachers encourage youths to specialise before 
they have had a thorough general education. 
The value of “ concentration in advertising ” 
is carefully considered and the ideas set out 
will be found very helpful. We are told that 
“in recruitment the personnel department 
acts as agent”’; if this principle were fully 
applied there would be less friction between 
shop foremen and “ office,” and labour 
turnover would be reduced. The remark 
that what is set before the reader “* must 
be adapted to the special requirements of 
each case” in a manner disarms criticism. 

Mr. Brech’s concluding remark that “* there 
can be a full and rising social standard of 
lite only if sound management is the founda- 
tion of all economic endeavour,” is claimed 
by him to be “ that simple truth which is the 
justification ” for the volume we have before 
us, one which we consider may well be 
retained by the manager as a book of refer- 
ence after a careful reading of it. 


Symposium on Prestressed Concrete Stati- 
cally Indeterminate Structures. London : 
Cement and Concrete Association, 52, 
Grosvenor Gardens, S.W.1. Price 25s. 

In September, 1951, the Cement and Concrete 

Association held a symposium at the Institu- 

tion of Civil Engineers, at which a number of 

papers on the problems of statically indeter- 
minate prestressed concrete structures were 
presented and discussed. The compiete 
proceedings of the symposium have now been 
published in this volume. The general prob- 
lem facing the designer of such structures is 
that the application of prestress to a statically 
indeterminate structure does itself induce 
strains, which cause further modifications of 
internal stresses and reactions in addition to 
the direct effect of the prestressing force. 

The analysis of the secondary effects may be 

complicated, but once it is understood, the 

statically indeterminate design may possess 
considerable economy. Most of the pre- 
stressed concrete structures built up to now 
have been statically determinate, and it was 
felt that prestressed concrete would be able 
to compete more favourably with other 
materials if problems of continuity were 
better understood and hence more generally 
applied. The volume therefore consists of 
seven papers, written by well-known exponents 
of prestressed concrete design, each devoted 
to some particular aspects of statically inde- 
terminate structures, and of the discussions 
which took place at the symposium and the 
authors’ replies to the various points raised. 

The seven papers presented at the sym- 
posium were as follows :—‘‘ Continuity of 

Prestressed Concrete Structures : the Prac- 

tical Aspect,” by A. J. Harris; ‘ The 

Analysis of Statically Indeterminate Struc- 

tures Subject to Prestress,”’ by D. W. 

Cracknell and. W. A. Knight; “ Some 

Experimental Work on Interconnected Pre- 

stressed Beams,” by P. B. Morice ; “ Con- 

tinuity in Prestressed Concrete,” by Professor 

G. Magnel ; “ Determination of Continuity 

Moments in Prestressed Continuous Beams,” 

by E. G. Trimble ; “ Continuity Using Post- 

Tensioned High-Tensile Alloy Steel Bars,” 

by G. O. Kee and S. Jampel: and “A 

Theoretical Treatment of Continuity in Pre- 

stressed Concrete, ’”’ by Y. Guyon. 

As might be expected, comment and 
criticism is to be found in the discussions, as 
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well as some indications of the future possi- 
bilities of this class of design. Of parti- 
cular interest were the details of a 
design submitted for Coventry Cathedral, 
which is described in the discussions, in- 
volving a bold and original application of 
— concrete and an anticlastic shell 
roof. 





SHORT NOTICES 


Physical Constants of Some Commercial Steels 
at Elevated Temperatures. Edited by the British 
Iron and Steel Research Association. London : 
Butterworth’s Scientific Publications, Bell Yard, 
Temple Bar, W.C.2. Price 2is.—For many 
years, the Alloy Steels Research Committee, 
through its Thermal Treatment Sub-Committee 
under the chairmanship of Mr. P. B. Henshaw, 
received reports from the National Physical 
Laboratory on some of the physical constants 
of various commercial steels in which they were 
interested. These have now been collected 
together, edited by members of the staff of 
B.LS.R.A., and published with a foreword by 
Dr. Ezer Griffiths, who has himself carried out 
or supervised the measurements reported. The 
steels cover a wide range of composition : 
Armco iron, carbon steels with 0-06 to 1-22 per 
cent of carbon, low-alloy steels up to 34 per cent 
nickel-chromium-molybdenum steel, and high- 
alloy steels, including an additional group of 
high-temperature, heat-resisting steels used in 
gas turbines. The properties determined were 
specific and total heats between 50 deg. and 
1300 deg. Cent., linear expansion between 0 deg. 
and 1200 deg. Cent., thermal conductivity 
between 0 deg. and 1000 deg. Cent., and electrical 
resistivity between 0 deg. and 1300 deg. Cent. 
Mean specific heats, thermal diffusivities and 
coefficients of expansion over ranges of 50 deg. 
Cent., and densities at different temperatures, 
were derived from the experimental data. In 
order to make the results more readily available 
for use in calculations all the constants are 
presented in tabular form at intervals of 50 deg. 
Cent. In addition, there are curves showing the 
variation of total heat and thermal expansion 
with temperature. A brief account of the 
methods used in determining the constants is 
given, and it is interesting to note that the work 
is being extended, and that special apparatus has 
recently been constructed for determining the 
specific heats of steels at temperatures up to and 
above the melting points. 

This useful compilation presents reliable 
data of the kind required in quantitative heat- 
flow calculations in a convenient form for use by 
engineers and metallurgists concerned with the 
heating and cooling of masses of steel. 





BOOKS RECEIVED 


The Builder’s Reference Book. Second edition. 
London: H. O. Quinn, Ltd., 151, Fleet Street, 
E.C.4. Price 5s. 

Leadership in the Factory. By John Munro Fraser- 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, W.C.2. Price 3s. 

Prestressed Concrete. By Y. Guyon. London : 
Contractors ‘or and Municipal Engineering, 
Lennox House, Norfolk Street, W.C.2. Price 70s. 

Graded List of Scientific Films. Prepared by the 
Film Committee of the Association of Scientific 
Workers. London: Harvey and Blythe, Ltd., 212, 
Shaftesbury Avenue, W.C.2. Price 6s. 6d. 

Atlas of the World’s Resources, Vol. II. The 
Mineral Resources of the World. By William van 
Royen and Oliver Bowles. London: Constable 
and Co., Ltd., 10, Orange Street, W.C.2. Price 70s. 

Mechanics for Engineering Students. By G. W. 
Bird. Fourth edition. Revised by F. J. Batson. 


London: Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street, Kingsway, W.C.2. Price 
10s. 6d. 


Definitions and Formule for Students, Automobile 
Engineering. By H. Kerr Thomas. Second edition. 
By Staton Abbey. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price Is. 

The Science of Petroleam. Volume V, Part il: 
Synthetic Products of Petroleum. General editors : 
B. T. Brooks and A. E. Dunstan. London : Oxford 
University Press, Amen House, Warwick Square, 
E.C.4. Price 100s. 


116 


THE 


ENGINEER 






The Staythorpe- West Melton Section 
of the 275kV Grid 


No. Il—{ Concluded from page 76, July 17th) 


Some details of the 275kV Supergrid are given here, to mark the inauguration by 
Sir John Hacking of the first section of the system—the line from Staythorpe to 
West Melton. It is recalled that work had already been started on this line, as a 
trial section, before the scheme for the Supergrid had been authorised. 


S stated briefly in last week’s article, the first 

section of the supergrid to be energised at 
275kV is the single-circuit 42-mile overhead 
line from Staythorpe to West Melton. 
Staythorpe power station, which is on the East 
Midlands coalfields, with West Melton, which 
serves as a marshalling point for power stations 
on the Yorkshire coalfield. The line will there- 
fore be used mainly for providing intercon- 
nection between the power stations, rather than 
for bulk power transmission. 

It is a single-circuit line, with the three phases 
disposed horizontally at a spacing of 32ft 6in, 
each phase consisting of two steel-cored alumi- 
nium conductors of 0-175 square inch equivalent 
copper section, at 12in centres, and there are two 
earth wires. It will be recalled that work on this 
line was put in hand, in order to gain early 
experience, before the decision had been reached 
to proceed with the main 275kV grid. The 
single-circuit construction used between Stay- 
thorpe and West Melton would not, however, 
have been suitable for the 275kV system as a 
whole, because it would have involved too many 
separate routes and would have introduced sub- 
stantial wayleave difficulties. For the new 
system, therefore, apart from the Staythorpe- 
West Melton line, it was decided that all lines 
should be of double-circuit constructon of two 
standard designs. The first, using twin 0-175 
square inch (equivalent) conductors at 12in 
spacing, are to serve mainly as interconnectors ; 
while the second, using twin 0-4 square inch 
(equivalent) conductors at 12in spacing, are to 
serve for bulk transmission as well as inter- 
connection. 


West MELTON 


In last week’s article we reproduced some 
photographs of Staythorpe substation. Here we 
illustrate some of the equipment installed at the 
West Melton substation. 

The first illustration shows the 120MVA 
three-phase auto transformer, with a voltage ratio 
of 275/132kV, which was supplied by the English 
Electric Company, Ltd. Anti-fog bushings are 
provided on both 275kV and 132kV sides of the 
transformer. 

To meet transport limitations the core is of 
five-limb construction, and the tank is shaped to 


Main Particulars of 275kV Air-Blast Circuit 
Breaker at West Melton 


Service voltage... pe 300kV, 3-phase, 50 c's 
A 


Normal current rating ... 


Symmetrical breaking capacity TSOOMVA 
Symmetrical breaking current. 15-8kA 
Asymmetrical breaking current . 19-4kA 
Peak making current 40-2kA 


Operating duty 
Impulse level 1050kV withstand (1/50 
micro-sec wave) 

. 485kV 


300 Ib per square inch 


H.V. test (1 min. 50 c/s) 
Normal working pressure M 
Number of stored operations in 
local receiver two make-break 
follow the general plan contour of the windings— 
a construction which results in a strong tank, a 
considerable reduction in weight, and a very 
clean appearance. The cooling is O.N./O.F.B., 
provided by two radiator banks, as illustrated. 
The transformer is designed to be operated with 
a solidly and permanently earthed neutral, which 
allows graded insulation to be used. Both 275kV 
and 132kV windings are of the company’s 
interleaved construction, which gives a greatly 
improved initial voltage distribution under 
impulse conditions. Subsequent voltage oscilla- 
tions are considerably reduced, so that the winding 
insulation is more uniformly stressed under all 
impulse conditions. Before leaving the maker’s 
Stafford works the transformer was fully tested 
under impulse conditions, and successfully with- 
stood what are believed to be the highest test 


It links 


voltages so far applied to transformers for service 
in this country. These were 1050kV full wave and 
1200kV peak chopped wave tests. The trans- 
former was transported to site in its own tank 
without oil, the transport weight being 87 tons. 
The total weight of the completely erected trans- 
former in service is 164 tons. 

To provide service experience a 275kV three- 
phase English Electric air-blast circuit breaker 
has been installed, on an experimental basis, at 
the West Melton substation. As _ illustrated 
opposite, this circuit breaker consists of three 
identical single-pole units coupled together elec- 
trically and pneumatically. Each single-pole 
unit comprises six identical interrupters con- 
nected electrically in series and mounted in two 
vertical columns, and each column is carried on a 
supporting structure of porcelain insulators with 
a triangular base. 

The interrupters are of the axial-blast design 








120MVA, 275/132kV, Auto Transformer at West Melton 


shunted by porcelain-clad non-linear resistances, 
and are identical to the interrupters used on 
the company’s 132kV, 2500MVA and 3500MVA 
air-blast breakers in operation elsewhere on the 
Authority’s system. The two columns are con- 
nected electrically by double make-switch blades, 
operated from air engines in the mechanism 
housing. An air jet is provided through the 
blades for icebreaking purposes. The current 
transformers are separately mounted in oil-filled 
porcelain-clad enclosures. The design incor- 
porates a hairpin primary winding with graded 
insulation designed to meet the test specification 
for the circuit breaker. Five secondary windings 
can be incorporated, having a nominal ratio of 
600/1 and capable of operating up to 1200A 
primary current. The oil chamber is hermetically 
sealed via an oil trap. : 

The local air receivers are mounted at the 
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base of the support columns adjacei to the 
weatherproof cabinets which house :\¢ blag 
valves, control valves, anti-hunting 1 ‘ay ang 
mechanically driven auxiliary switches Com. 
pressed air is carried from the base to ‘ ic inter. 
rupters and make-switch operating ai: engines 
via the support insulators. Air is Co: :pregseq 
and stored at 600 Ib per square inch in outdoo; 
mounted receivers fed from standard compressor 
units. It is fed via an automatic reduci: g valve 
at a pressure of 300 lb. per square inch ‘hrough 
duplicate bus air pipes to the circuit breaker 
control cabinets, where stop valves <°e pro. 
vided, and thence to the breaker receive 5. The 
pressure cycle ensures that the air is et. -ctively 
dried, thus preventing condensation in the 
breaker receivers. The whole process 0: supply 
of the compressed air is fully automatic. j 

Local control of the circuit breaker and 
marshalling*of multicore cables, valves, &c., for 
connecting the breaker to the main air supply bus 
pipes, are provided in a weatherproof gai vanised 
steel cabinet supplied with each equipment. 

For easy inspection and maintenance the 
blast-valve, control valves, &c., are in the cabinet 
at the base of each phase, and the contacts can 
be removed through the inspection doors. A 
steel ladder which can be fixed to the side of the 
breaker is provided to give access to the inter- 
rupters, and the contacts on one column can 
easily be removed in under ten minutes. 


INAUGURATION AT STAYTHORPE 


At the invitation of the British Electricity 
Authority we attended the inaugural ceremony at 
Staythorpe on Wednes- 
day, July 15th, when Sir 
John Hacking, deputy 
chairman (operations) of 
the Authority, formally 
energised the Staythorpe- 
West Melton section of 
the 275kV grid. 

The ceremony took 
place at the Staythorpe 
132kV substation, on a 
temporary platform and 
control desk which was 
in telephonic communi- 
cation with the grid con- 
trol centre in Birming- 
ham, whereby the form- 
ality of authorisation for 
switching the new line at 
Staythorpe was carried 
out. 

The new 275kV line 
is connected at the 
Staythorpe substation 
through a 275/132kV 
auto transformer, a 
length of 132kV_ oil- 
filled cable, a 132kV 
bulk oil circuit breaker, 
and a 132kV_ reserve 
busbar isolator to the 
132kV system. 

At about 12.35 p.m., 
after the necessary verbal 
authorisation had been 
obtained, the reserve bus- 
bar isolator was closed 
manually, placing the 
132kV oil circuit breaker 
under remote control 
at the temporary control 
desk, where Sir John 
Hacking operated a push button to energise the 
line, through the transformer, at 275kV. At 
this stage the capacitive charging current for the 
line, of about 40A, was taken from Staythorpe. 
Manual closure of a breaker at West Melton then 
completed the interconnection at 275kV. A 
temporary demonstration board carrying a 
mimic diagram and various indicating instru- 
ments erected beside the inaugural platform, 
showed the progress of events during the 
energising of the line. Under the conditions 
prevailing at the time an import of some 60MW 
from West Melton to Staythorpe was observed. 

At a luncheon after the inaugural ceremony the 
toast of ‘“‘ The Guests’ was proposed by Mr. 
L. F. Jeffrey, controller of the East Midland 
Division, B.E.A. Colonel Leeson, who te- 
sponded, said that the Supergrid marked an 
epoch in electricity supply in Great Britain and 
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in that -ountry’s industrial development. It was, 
he sai’, @ long-term scheme which could be 
extended to higher voltages as the need arose. 
He pointed out that the use of a number of 
differe:t designs of circuit breaker allowed for 
the ful! exercise of technical competition and 
progress. The interests of standardisation had, 
however, been upheld in the case of isolators. 

Mr. I. G. N. Haldane, who also responded 
on behalf of the guests, recalled some of the 
names associated with the twenty-four-year-old 
132kV grid and with the conception of the new 
Supergrid. Mr. Haldane went on to stress the 
fact that the consultants’ activities abroad were, 
perhaps, the spearhead of Great Britain’s export 
drive. It followed that, by employing consultants 
on home contracts, the B.E.A. was making a 
yseful contribution to the country’s export 
efforts. 


275KV CABLE TESTING STATION 
After lunch we had the opportunity of visiting 


the 275kV cable testing station which is being 
established on a small site near the overhead line 





THE ENGINEER 


positions are set aside for these cables and a 
fifth position is not as yet allocated. 

In each case the cable consists of a 100-yard 
length of single-core cable including one straight- 
through joint and terminated at each end by a 
sealing end. 

An interesting point about the design of the 
test cables is that provision is made for simulating 
the full heating effect of a throughput of 
350MVA, in spite of the fact that the present 
loading of the cables is limited to 120MVA by 
the capacity of the 275kV transformers at Stay- 
thorpe and West Melton. The B.I.C.C. impreg- 
nated pressure cable is designed to operate at a 
maximum stress at the conductor of 110kV per 
cm, under a nitrogen pressure of 200 lb per square 
inch. A special conductor arrangement was 
adopted so that the conductor will attain a tem- 
perature of 80 deg. Cent., the maximum designed 
temperature for such cables operating under full 
load conditions ; in all other respects the cable 
will be similar to those offered for commercial 
use. The conductor arrangement of this special 
cable consists of a stranded centre made up of 
sitty-one 0-083in aluminium wires covered with 





275kV Air-Blast Circuit Breaker at West Melton 


about half a mile from Staythorpe substation. 

Although it may be some time before 275kV 
cables are required commercially, it was agreed, 
jointly by the British Electricity Authority and 
the Cable Makers’ Association, that a site should 
be provided now, where test lengths of cable 
could be tested under service conditions for a 
period of approximately two years. 

Provision is being made at the cable testing 
station for carrying out various tests at 275kV on 
lengths of cables with straight-through joints 
and sealing ends. During the time the cables 
are on test, the surges to which they are sub- 
jected will be measured by a surge recorder. 
Measurements of sheath temperature will be 
taken to ascertain the maximum temperature 
of the conductor during load cycles, and records 
will also be kept of the voltage and load on the 
overhead line. 

The 275kV test supply is brought from one 
phase of the overhead line at the tower which 
adjoins the site. The test cables are connected 
in a series loop to the line through an isolator 
with by-pass isolators, so that work can be done 
on any of the cables without interfering with the 
tesis on the remainder. 

At present provision is made for testing 
at 275kV a B.I. Callender’s impregnated pressure 
cable and an oil-filled cable by the same maker, 
a Pirelli-General oil-filled cable and a cable 
produced jointly by Enfield Cables, Ltd., and 
Stindard Telephones and Cables, Ltd. Four test 





a paper separator over which is stranded a single 
layer of forty-seven 0-066in aluminium wires 
which will actually carry the current, giving an 
effective conductor area of 0-16 square inch. 
This conductor is screened with metallized paper 
tapes over which the paper insulation is applied. 
The lead alloy sheath is reinforced with bronze 
strips applied longitudinally and circumferen- 
tially. The overall protection consists of the 
rubber bitumen sandwich serving developed by 
re — The final overall diameter is 
-87in. 

The B.I.C.C. installation includes a straight- 

through joint of a new type. The electrical design 

-follows similar practice to that used for lower 
voltage impregnated-pressure cables, but the 
cast plumbs have beeen replaced by a mechanical 
sealing arrangement and the inner lead sleeve 
has been omitted.* The conductors are joined 
by soldering, the overall diameter of the joint 
being equal to the diameter of the conductor, 
but it is not necessary to preserve the insulation 
between the wire centre and the conductor 
itself as, at the sealing ends, connections are made 
only to the conductors. 

Each sealing end is a condenser cone arrange- 
ment housed in an anti-fog porcelain capable of 
withstanding the internal pressure of 200 1b 
per square inch. The use of this condenser cone 


* This kind of joint was described in the paper “‘ An Assessment 
of the Impregnated Pressure Cable,”’ by Dr. Brazier, Mr. Hollings- 
—_ ae Dr. Williams, The Institution of Electrical Engineers, 

pri x 
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arrangement permits the adoption of a relatively 
smaller diameter porcelain, which is now stan- 
dardised for use with 275kV cables. In the 
Pirelli-General oil-filled cable the equivalent 
heating effect is obtained by using brass for the 
stranded conductor. 
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A Geared Pipe Union 


A UNION which replaces with a gear the 
normal hexagon flats, lugs or slots used for pipe 
joints, is illustrated below. It is made by 
Geartight Unions, Ltd., 94, South Street, Enfield, 
Middlesex. The union consists basically of a 
gear and pinion, the gear being formed on the 
nut of the union. The tightening key which 
embodies the pinion is located into mesh with 
the nut gear by seating the stem of the pinion 
in a hole in the body of the fitting. Amongst the 
advantages claimed for this union is the closer 





Union with Ratchet Tightener 


grouping of pipes which becomes possible and 
the location of joints in confined spaces or bulk- 
heads. 

The tightening load.is applied around the full 
circumference instead of in one plane, as with 
conventional unions, and rotation of the nut does 
not cause the pipeline to twist. It has the advan- 
tage also of being quicker in operation. 

Any design of seating and form of thread can 
be incorporated into the union, and the same key 
is common in a range of sizes, a variety of which 
can be used according to particular demands, for 
instance, ball-jointed key, the ratchet key and 
in the case of large unions a mofor-driven key 
can be applied. 

Other variations of the union are available, 
which include shrouded unions with a protected 
gear and unions with three keyhole stations for 
use where pipes may lie in awkward locations. 
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Railway Vehicle Re-Railing 
Equipment 


An equipment for re-railing locomotives and rolling stock which has been in use on 
German railways was acquired a few months ago for test purposes by British Rail- 
ways. As a matter of interest we give in the following article particulars of the 
design and use of some of this equipment which makes use of specially designed 


hydraulic jacks, skids, beams, &c. 


A FEW months ago it was announced that a 
re-railing equipment for rolling stock made 
by a German firm was to be tried out on British 
Railways. This equipment has been in use for 
some time on German railways and is made by 
Maschinenfabrik Deutschland Aktiengesellschaft, 
of Dortmund, which is represented in this 
country by Feska Industrial Equipments, Ltd., 
27, Percy Street, London, W.1. 

The equipment consists essentially of an air- 
operated hydraulic pump, a number of hydraulic 
jacks of special design and various forms of 
skids, platforms, beams, chains, &c. The pump 
unit is shown in one of the illustrations on this 
page. It comprises a double-acting air cylinder 
having a piston-rod extending through the cover 
at each end. The extension of each piston-rod 
forms the ram in a hydraulic pump cylinder 
which is assembled to form an integral part of 
the air cylinder cover. The area of the piston in 
the air cylinder is considerably greater than 
that of each of the hydraulic rams, so that the 
pump is in effect an intensifier which can supply 





Fig. 1—Hydraulic Pump Unit 


hydraulic fluid at pressures of up to some 4500 Ib 
per square inch when working with relatively 
low air pressures. Compressed air from a 
normal train braking system can be used to 
drive the pump which is designéd to use reason- 
ably clean water from any quickly available 
source. The pressure fluid is supplied to an 
integral manifold on the pump set and a series 
of valves on this manifold can be coupled to the. 
jacks by means of high pressure flexible hose 
supplied in lengths of 16ft and 32ft. Each jack 
is fitted with a non-return valve in its base to 
ensure that it will not retract and release its 
load should its hydraulic supply line fail. For 
use where no supply of compressed air is avail- 
able a diesel engine driven hydraulic pumping set 
is made. 

The jacks are made in a number of sizes, 
capacities and types which can be selected in 
accordance with the type and weight of the vehicle 
to be raised, its design and ‘the conditions of 
working. Generally the hydraulic jacks are 
designed to give a very high lift in relation to 
their low overall height. For example a jack of 
75/150 tons capacity 17in high gives a lift of 
about 19in and a 20/40 tons capacity jack 20in 
high gives a lift of some 27in. 

Many forms of righting and re-railing equip- 
ment are made for use with this system and as a 
matter of particular interest some of those used 
are shown in operation in the photographs we 
reproduce on this page. The equipments can, 
of course, be equally well used for locomotives, 
carriages and wagon stock re-railing purposes. 


The equipment shown in Fig. 2 is used in the 
case of a locomotive having its front coupled 
axle derailed. It consists of a jack mounted on a 
wheeled carriage which is placed on a heavy 
platform plate, supported by timbers on the 
sleepers under the front buffer beam. When 
this jack has raised the front of the locomotive 
until the coupled wheel flange is above the level 
of the rails a 10-ton jack is clipped, by means 
of yokes, on to one rail. This jack is:then 
éxtended to contact the wheel rim and push the 
axle over until it is aligned and the wheels can 
be lowered on to the rails. In the case of a 
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locomotive with several axles derailed up tg 4 
maximum distance of 2ft, the unit used consis; 
of a heavy jack with a flat base, supporied on g 
roller grid on the platform plate between the 
rail tracks. The platform plate has recesge, 
formed in its ends, and when the locomotive 
has beefi raised by the hydraulic jack 2 10-top 
pushing jack is fixed in the recess at ove end, 
This small jack is extended to press on the 
base of the main jack and push it, together 
with its load, along the roller grid until the log. 
motive wheels register over the rails when jt 
can be lowered. 

When there is a bad derailment and « logo. 
motive or vehicle is some distance from the 
track, rail bridges such as that illustrcted jp 
use in Fig. 3 are used. These bridges are made 
in various lengths up to 16ft, and they aie built 
up of two parallel rails rigidly bolted together with 
spacer blocks between. The bridge forms a 
track for a hydraulic jack mounted on a carriage 
fitted with double flanged wheels. At one end 
of the bridge is a 10-ton capacity hy<iraulic 
pulling cylinder carrying a chain claw. The 
bridge is placed in position across the rails 
with one end protruding out beneath the vehicle 
this end being supported on heavy packing 


Fig. 2—Locomotive Re-Railing Unit 





Fig. 3—Re-Railing Bridge Equipment 
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blocks to bring it to the same height as the 
rails. When the hydraulic jack has been extended 
to raise the vehicle until its wheels are above 
rail height, the jack carriage is connected by 
means of a chain to the claw of the pulling 
gylinder at the inner end of the bridge. By 
means of this chain operated by the pulling 
jack, the jack-supported vehicle is hauled into 

ition above the rails. Various combinations 
of bridges and jacks can be used to re-rail loco- 
motives and vehicles in accordance with the 
distance they are from the tracks and the con- 
ditions at the time. 

Other jacks used include a 40 tons capacity 
“claw” unit with its lifting head set at the 
bottom of the jack piston and only some 34in 
above base level. This jack has a lift of over 
in and can be used to raise a vehicle to an 
operational level when it has sunk deep in the 
ballast or ground at the side of the track. For 
pulling vehicles along the track, and similar 
operations, a hydraulic hauling device with a 
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Fire Resisting Cables 


WE have received somé particulars of a new 
range of asbestos+paper-tapé-insulated cables 
developed by Pirelli-General Cable Works, 
Ltd., a subsidiary of the General Electric Com- 
pany, Ltd., Magnet House, Kingsway, W.C.2. 
These cables* are intended for use in circuits 
up to 660V in situations where fire resistance, 
non-inflammability, maintenance of electrical 
properties under elevated temperatures, and non- 
ageing propertiés are required. 

Copper conductors, which may be single or 
stranded, are lapped with a special quality 
asbestos paper tape. The cores are laid up, 
asbestos paper taped, and sheathed with a 
welded aluminium sheath (‘* Asbestal’’) or, 
alternatively, with a welded stainless steel 
sheath (“* Asbesteel ’’). The smaller “* Asbestal ” 
cables have a cold-welded aluminium sheath 
with a small longitudinal fin, while the larger 
** Asbestal”’ cables have a corrugated argon- 





Fig. 4—Equipment for Righting Locomotives 


capacity of 30 tons and a stroke of 3lin is 
supplied complete with blocks and cables. 

The special jacking and other equipment used 
for righting derailed and overturned locomo- 
tives can be seen in Fig. 4. The locomotive is 
first raised to a position in which special chains 
can be passed round it. This initial lifting is 
done by means of two claw jacks. With the 
jacks firmly seated on timber planks a double 
rail is placed between the claws and under the 
steam dome of the engine. The jacks are then 
extended until an ordinary telescopic jack can 
be inserted. When this jack has been extended 
to its limit the locomotive will be at such an 
angle that its ends can be propped with safety. 
Two heavy pin chains are then slung partly 
round the boiler near its extremities and rigidly 
fixed in position by steel cables which are ten- 
sioned by means of turnbuckles. Two hydraulic 
jacks mounted on rocker cradle bases and having 
special heads which locate in the chains on the 
pins are then inserted as shown. These 
jacks are extended to their limit and if by that 
time the locomotive has not been raised to an 
angle sufficient for it to right itself, two jacks 
are inserted below to supply a further lifting 
movement through the chain. If a secorid set of 
pin jacks is not available, the pulling device 
described previously can be anchored to an 
adjacent track or suitable point and its cable 
attached to an upper part of the locomotive 
boiler. When a locomotive has been raised to 
an angle of 40 to 45 deg. this pulling device 
has been found sufficient to continue the righting 
movement till the point is reached at which it 
tips back on to its wheels. 





arc welded aluminium sheath, which has the 
advantage of flexibility similar to that of a lead 
sheathed cable, combined with sufficient stiffness 
in relation to weight to enable the distance 
between supports to be considerably greater 
than that necessary with lead sheathed cable. 
The corrugations also increase the resistance of 
the sheath to mechanical damage. 

The multi-core cables are designed to have 
a constant insulation thickness between con- 
ductors, with a variable thickness between con- 
ductors and sheath. The conductor insulation 
thickness varies very little from 0-O5in, but 
owing to the limited number of sheath diameters, 
considerably more than 0-05in thickness between 
conductors and sheath is used itt many cases. 
Single-cote cables have all to be insulated to 
fit the nearest standard sheath and considerable 
variation above a 0-05in minimum _ conse- 
quently occurs. The asbestos-paper tape em- 
ployed has a high degree of resistance to 
— absorption and to destruction by 

re. 
The insulant is stated to be indestructible 
for all practical purposes and the cable itself 
will continue to function at temperatures up 
to the melting point of the sheath. Since the 
insulant is dry, the cables are non-bleeding 
and are therefore very suitable for vertical 
runs which may be subject to overload or high 
temperatures. 

The corrosion resistance of “ Asbestal’’ is 
similar to that of other kinds of aluminium 
sheathed cable and is in general not very dif- 
ferent from that of lead covered cable. Where 

* British Patent No. 661540 TNE 
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the cable is to be drawn through ducts, laid 
direct in the ground, or installed in corrosive 
atmospheres, suitable additional protective cover- 
ing is recommended. Normally the covering 
is compounded, P.V.C. double taped, com- 
pounded, lapped with two compounded glass 
staple tissue tapes and compounded hessian 
tapéd overall. 

** Asbesteel”’ cable has advantages where 
increased strength and resistance to mechanical 
damage are required. The stainless steel sheath 
has good corrosion resisting properties which 
make it particularly suitable for use in chemica 
and rayon factories. 

The minimum bending radius in installation 
for both “ Asbestal” arid ‘* Asbesteel ” cables 
should be twelve times the overall diameter. 
These cables can be handled by normal methods 
during installation, although the cold-welded 
aluminium sheath cable and the stainless steel 
sheath cable are somewhat léss flexible than a 
corresponding lead covered cable. A bending 
tool is available for use when required and is 
recommended where accurate setting is neces- 
sary. This minimum bending radius does not 
apply to corrugated aluminium sheathed cables. 
The installation technique for both types of 
aluminium sheathed cables is generally similar 
to that for other aluminium sheathed cables. 
Non-plumbing glands are available. They 
are threaded to suit standard conduit boxes and 
fittings and are provided with nuts for fitting 
to boxes with plain entries. 

“* Asbestal”’ cables aré available in most 
normal sizes between 1/-044 and 37/-103 
(single-core), between 1/-044 and 19/-072 (twin- 
core), between 1/-044 and 19/-064 (three- 
core), between 1/:044 and 19/-052 (four-core) 
and between 1/-044 and 19/-044 (seven-core). 
‘** Asbesteel”’ cables are available in most 
normal sizes between 7/-036 and 37/-083 (single- 
core), between 3/-029 and 19/-052 (twin-core), 
between 3/-029 and 19/-052 (three-core), between 
1/-044 and 19/-052 (four-core) and between 
1/-044 and 7/-052 (seven core). 





Conductor Stringing with the Help 
of “Rockets 


WE learn that coastguards’ rocket equipment 
was used recently to shoot a light rope across 
the Aber Gorge, near Bangor in North Wales, 
to act as a draw-line for conductor stringing on a 
132kV overhead line. The gorge is a valley 
approximately 1 mile wide at the crossing 
point and almost 600ft deep, with steeply sloping 
sides and, as the area is a national park, great 
care had to be taken to minimise any possible 
damage to trees and shrubs. The section over 
the gorge is part of the 55-mile long Queens- 
ferry-Dolgarrog-Bangor line which is being 
erected by British Insulated Callender’s Con- 
struction Company, Ltd., for the Merseyside 
and North Wales Division of the British Elec- 
tricity Authority. 

Three towers were erected, one at the top of 
each side of the gorge and a third on a spur 
almost in the centre of the valley. Work on 
erecting the first span started early this month 
when local representatives from the coastguard 
service brought their rockét equipment (which 
is similar to that used at sea to erect a breeches 
buoy) to the tower on the spur in the valley. 

The rocket with a rope attached was fired a 
distance of 1425ft towards the tower on the 
east side of the gorge. The end of the rope 
near this tower was attached to a balloon winch, 
while the other end was secured to the conductor 
which was wound on drums near the middle 
tower. The steel-cored aluminium conductors 
were then hauled across and erected, the entire 
span being 1800ft. 

The procedure for erecting the second span— 
a distance of 2400ft between the middle tower 
and the tower on the west side of the gorge— 
was partially reversed. The rocket was fired 
1800ft from the top to the middle. The drums 
of conductor and earth wire were placed at the 
top tower and the balloon winch, still in its 
original position on the east side, was utilised 
to draw them info place. The second span will 
be finally erected this week-end. Both spans 
consisted of three S.C.A. conductors, each 
comprising 30/:110 aluminium and 7/-110 
steel and a similar earth wire. 
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Hydraulic Research Laboratory 


N 1950 the Docks and Inland Waterways 

Executive established a research department 
for the purpose of investigating both hydraulic 
and marine engineering questions concerned with 
a variety of subjects related to the design 
and operation of water transport and the 
economic and efficient maintenance of properties 
and assets. For this purpose a new research 
station has been built for the Executive to resolve 
problems not hitherto covered by existing 
research establishments of the British Transport 
Commission. 

The new station was officially opened by Lord 
Hurcomb, the chairman of the British Transport 
Commission, who, in a short speech, said 
that the station made available facilities for 
specialised research which had not existed 
previously. He mentioned that some activities 
within the Commission’s undertaking were 
much older than the railways and that the 
Executive controlled 100 miles of quays and 
1750 miles of inland waterways, a responsibility 
which pointed the need for scientific research. 
The research department linked up with existing 
establishments and effected liaison with other 
organisations such as the Hydraulics Research 
Station at Wallingford and the Hydraulics 
Section of the National Physical Laboratory. 
Much useful information had been gathered for 
the benefit of several departments by the research 
section, but, Lord Hurcomb said, it was found 
that many problems could only be solved by 
new investigations, and these would be taken 
care of in the new laboratory. 

Some of the immediate problems, he continued, 
concerned the design of improved lock gates, 
Sluices, waterway embankments and craft, the 
investigation of corrosion problems and the 
study of methods of protecting timber structures 
from the attacks of marine borers. Another 
group of problems was related to the behaviour 
and physical characteristics of water with 
reference to harbours, rivers, canals and docks. 
Apart from the immediate present, Lord 
Hurcomb thought that a stage had been reached 
where long-term investigations could be under- 
taken, and felt sure that the future of the trans- 
port undertaking depended upon a forward 
policy of scientific research and development. 

Following the official opening, we were able 
to make an inspection of the single-storey 
building, which is 126ft long: by 45ft wide, and 
has load-bearing brick walls and north-light roof 
trusses carried internally on steel girders and 
stanchions. An illustration shows an interior 
view of the laboratory with the barge testing 
tank to the right, the wave tank in the back- 


ground and the hydraulic waterway model in the 
foreground. 

Many problems are waiting to be solved and 
experimental work will be undertaken in the 
laboratory in connection with the improvement 
of works associated with flowing waters in rivers, 
canals, docks and harbours, and the prevention 
of scour. Other matters to be studied are the 
quicker filling of locks and docks without 
turbulence, improved methods of lock operation 
and the elimination of cross currents, while a 
study of the energy in the wash from various 
craft and its effect on 
banks will be included 
in the programme. Other 
research work which 
is already in hand con- 
cerns the damping of 
waves and the improved 
design of craft. 


EQUIPMENT 


Some equipment has 
been installed already to 
assist in carrying out the 
programme of research. 
There is a barge testing 
tank, which will be used 
to produce designs for 
barges having increased 
carrying capacity, re- 
duced resistance to pro- 
pulsion and _ smaller 
wash to minimise bank 
erosion, and to evolve 
improved towing me- 
thods. The tank repre- 
sents a narrow canal toa 
scale of lin equals Ift 
and is about 110ft in 
length, of trapezoidal 
section, 48in wide by 
44in deep for a width of 
18in. There is a towing 
carriage and travelling 
dynamometer, which records load and speed. 
For measuring the load there is a balanced 
arm to which a dead load slightly under the esti- 
mated load is applied and the additional load is 
measured by the extension of a spring and the 
movement of a vertical arm, the arm movement 
being magnified by three to one and recorded by 
a stylus. A micro-switch marks off every 10ft of 
travel of the carriage and a clock makes and 
breaks an electrical circuit at half-second 
intervals, so that the speed can be calculated. 
Records are taken over a fixed length of 60ft 
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over the midlength of the tank, so as to ayoiq 
any effect of a pressure wave from the end of the 
tank, and the wave formation may be obseryeq 
through a glass panel in the tank side. 

The temporary calming of waves would 
greatly facilitate the repair of works exposed to 
the sea and since fixed or floating breal. waters 
are not always a practical proposition in the 
approaches to dock and harbour entrances, the 
pneumatic breakwater method is being :nvestj. 
gated in a wavemaking tank. This niethod, 
which consists of calming the waves by m: ans of 
air from pipes on the dock bottom, ri: ing jn 
bubbles, was employed during repairs :o the 
Dover train ferry dock gates in 1952 with some 
degree of success, when four pipes were us. and 
air at about 50 1b per square inch pressure was 
released at a rate of 15 cubic feet of cir per 





Wave Tank Showing Pneumatic Breakwater 


minute per foot of pipe. In the wave tank a 
model of a dock entrance and pneumatic break- 
water has been prepared in a scale of lin equals 
ift. A wavemaking machine creates waves of 
known height and distance between crests and 
then air is released, as seen in the photograph 
reproduced herewith, from two lines of pipes, on 
the bottom of the tank, at the rate of 2 cubic feet 
per minute per foot of pipe, and the reduction in 
the height of the waves noted. Early results of 
the experiments indicate that the length of the 
wave is the more important factor, a tank wave 
representing a wave 40ft long by 4ft 3in being 
damped down to 29 per cent of its height, while 
a wave of the same height, but 115ft in length, 
was only damped down to 53 per cent of its 
height, while a wave measuring approximately 
179ft by 2ft 4in was damped down to 72 per cent 
of its height. 

To investigate the causes of excessive silting 
over a particular section of the River Severn at 
Bevere lock a hydraulic model of the waterway 
has been built to a horizontal scale of 44ft 
equals 1 mile and a vertical scale of lin equals 
34ft. Water levels in different parts of the model 
and the height across the weir at different dis- 
charge rates represent actual conditions, and 
preliminary experiments are in progress to 
ensure that the rates of silt deposit correspond 
with those of the river. 

Another model seen in the laboratory was that 
built to investigate a cooling water problem. 
This concerned the operation of a proposed 
power station which might raise the temperature 
of the waters of the River Calder and of the Aire 
and Calder canal and make them too warm for 
use as cooling water for existing power stations 
downstream. The thermo-hydraulic model repre- 
sents about a mile of the river to a horizontal 
scale of 36ft equals 1 mile, a transverse scale of 
lin equals 10ft, and a vertical scale of lin equals 
2ft. 

An extension of the method often employed 
for effecting dock quoin repairs has resulted in 
the design of a limpet dam for the repair of dock 
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sills without closing the dock to shipping. A 
model vas on view accompanied by drawings of 
the limpet dam constructed for the Regent’s 
Canal ship lock. The shell was of 0-2Sin thick 
plating, rolled to a radius Of approximately 4ft, 
to form a half circle and stiffened by 3in by tin. 
flat bar transverse frames spaced about 2ft 6in 
apart and three longitudinal stiffeners of 3in by 
jin flat bar. The seals which rest on the dock 
bottom consist of a length of hardwood timber 
faced with soft wood, clay packing in hessian 
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bags and a rubber flap. After placing the 
vertical sections in position at the quoins and 
pumping them out, the limpet dam is lowered 
into place, connected up to the vertical sections 
and then pumped out, after which a portable 
diaphragm at the bottom of the quoin sections is 
removed to give access to the limpet dam, which 
is held in place by hydraulic pressure. With the 
dam in place repair work to the sill can be carried 
out without stopping the movement of shipping 
except for a restriction on draught. 


A Radio-Frequency Edge-Gluing 
Machine 


7 years ago the G.E.C.-Fielding 5kW 
radio-frequency edge-gluing machine was first 
produced. It extended the application of r.f. 
heating to the manufacture of block board or 

ls by edge gluing strips of wood. Hitherto 
the main applications had been in jointing 
(as in furniture manufacture), and the pro- 
duction of plywood, curved laminated sections 
and materials from waste wood. Recently 
Fielding and Platt, Ltd., and The General Elec- 
tric Company, Ltd., have enlarged the range of 
rf. edge-gluing machines to include a 25kW 
model, which speeds the operation to give at 
least three times the output. Like the S5kW 
machine the 25kW model is a complete unit, 
as illustrated here. It comprises a pneumatically 
operated press, with feed table and automatic 


nature of the wood and the kind of synthetic 
glueused. This means, for example, that boards 
of the maximum dimensions, 80in by 40in by 2in, 
made up from wood strips lin wide, can be 
glued in about three minutes. Because of the 
selective heating of the glue, the panels them- 
selves remain comparatively cool and can be 
handled as they leave the press immediately 
ready for the next production process. The 
necessity for expensive tongued and grooved 
joints between strips is entirely eliminated. 
Operation of the machine has been made as 
simple as possible. The entire process is con- 
trolied by two operators, one assembling panels 
on the table and the other feeding the glue 
spreader and stacking completed panels. Once 
a panel has been assembled on the feed table the 
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A 25kW Radio-Frequency Edge-Gluing Machine 


loader, to which optimum r.f. power is applied 
through a variable load-matching unit from a 
G.E.C. 25kW radio-frequency generator. 

The machine has been designed for the pro- 
duction from wood strips (after the glue has 
been applied in a glue spreader) of boards of 
the following dimensions : length 36in to 80in, 
width up to 40in, and thickness jin to 2in 
(finished size). In any board the stock must be 
of uniform thickness, but need not be cut accu- 
rately to length before treatment. Boards: of 
any width up to the maximum can be produced 
by using packing pieces of the same thickness 
as the stock being glued. The wood strips may 
be of any convenient width and single boards 
can be made up of strips of different widths. 

Production rates of 6000 square inches of 
glue line set hard in three minutes can be achieved, 
the actual rate depending to some extent on the 





remainder of the cycle is carried through auto- 
matically in the correct sequence by pressing a 
single push button. To start the machine the 
operator switches on the mains switch on the 
front of the r.f. generator and presses the com- 
pressor motor push-button switch on the main 
control panel. After a delay of about two 
minutes the generator is ready to deliver power 
and the requisite pressure is established in the 
air reservoir. The operator next receives stock 
from the glue spreader and assembles it on the 
feed table which, having a stainless steel top 
and stops along two edges, serves as the lay-up 
table. The operator then presses the “ start” 
push button and a pneumatically operated 
loading arm pushes the assembled stock direct 
into the press. As a precautionary measure the 
“start” button is inoperative if pressed before 
the previous cycle has been completed. The 
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remainder of the cycle is fully automatic and the 
operator is able to assemble the next panel 
whilst it is in progress. 

The sequence of the automatic operation is as 
follows: the loading arm, having moved the 
panel into the press, returns to its normal 
position ; vertical pressure is applied to the 
panel in the press. Then, after a short delay, 
side pressure is applied. Next the radio-fre- 
quency power is applied and the heating cycle 
begins ; during the heating cycle red signal 
lamps are alight. 

At the end of the heating cycle the radio- 
frequency power is switched off, side pressure is 
removed and, finally, the vertical pressure is 
released. The glued board is ejected when the 
loading arm moves the next assembly into the 
press. 


THE PRESS AND FEED TABLE 


The feed table at the ingoing end of the press 
has a stainless steel top mounted at a height of 
2ft 9in to allow the stock to be fed direct into 
the press. The table has a raised stop along 
both edges, and either stop, together with the 
face of the loading arm can be used as a jig 
against which the panel of glued stock may be 
assembled. The loading arm, normally posi- 
tioned at the end of the feed table, is pneu- 
matically operated to move the assembled stock 
into the press. 

The press platens are of stainless steel and are 
used as electrodes to apply the radio-frequency 
power to the charge. The top (or electrically 
** live’) platen is fixed, vertical pressure being 
applied through the lower (or electrically 
** earthed ”’) platen. 

The whole press space is totally enclosed in a 
metal casing to prevent the operator coming 
into accidental contact with the “live” elec- 
trode. The stock enters and leaves the press 
through spring-loaded flaps, which are arranged 
to switch off the r.f. power automatically if 
they are opened during the heating cycle. The 
same switches prevent the application of pressure 
whilst the flaps are open. A self-contained 
electrically driven compressor, rated to give one 
complete cycle every forty-five seconds, is fitted 
to the unit. Vertical pressure up to 10 Ib per 
square inch is applied through eight cylinders 
working on the lower platen. Six cylinders 
are used to apply a variable side pressure up to 
160 Ib per square inch. The cylinders have a 
stroke of 4in. The operator’s controls are fitted 
on the special load matching unit in a convenient 
position. They include a push button fo start 
the compressor motor, “stop” and “ start” 
push buttons to control the automatic sequence 
of operations, a power output meter and signal 
lights to show the state of operation. The 
dimensions of the feed table and press are: 
overall length 16ft 6in, width 6ft 2in, height 
4ft and the feed table working space is 7ft 6in 
by 3ft 4in. 


RADIO-FREQUENCY GENERATOR 


The push-pull oscillatory circuit uses two 
“Osram” ACT16 valves. The power supply 
is taken from a three-phase, full-wave rectifier 
employing six “‘ Osram” GU21 rectifier valves. 
Separate transformers supply the oscillator 
valve filaments, rectifier filaments and a 240V 
operating supply. A voltage stabiliser in the 
oscillator valve filament supply prevents pre- 
mature failure of the valves due to mains fluc- 
tuations. The circuit is protected by overload 
relays, airflow relay, a time relay for rectifier 
valve protection, mains and auxiliary fuses, 
and special rectifier valve anode fuses. A 
radio-frequency filter unit is fitted to eliminate 
r.f. leakage back into the mains. 

Two oscillator valve anode current meters 
and two grid current meters are mounted on 
the front panel of the generator. An hour 
meter is fitted internally. Safety switches are 
fitted to the doors and removable panels of the 
r.f. generator to prevent operation of the genera- 
tor when not secured in position. The generator 
carries a green lamp to indicate “‘ Mains On,” a 
blue lamp to show the end of the time delay 
and that all safety gate switches are closed, and a 
red lamp to indicate that the generator is in 
full operation. The oscillator valves and general 
interior of the set are cooled by a filtered air 
blast from a self-contained fan. 
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The St. Lawrence Seaway 


( By Our American Correspondent ) 


Every American Administration since that 
of the late President Harding has supported 
the scheme for a St. Lawrence seaway to bring 
ocean-going shipping into the Great Lakes. 
The Truman Administration pressed hard for 
the construction of the seaway in co-operation 
with Canada, coupled with a joint develop- 
ment of the power resources of the St. 
Lawrence River. But the project has always 
been blocked by powerful interests which 
fear competition including the railways, the 
coastal port cities and the power companies. 
They attack the seaway as a “ socialised 
ditch *’ and the power generating scheme as a 
““New England T.V.A.” In the face of 
American inaction, Canada, some time ago, 
proposed to build the seaway alone. At 
last, only the formal approval by the 
U.S. Federal Power Commission of an 
examiner’s report, recommending the designa- 
tion of the New York State Power Authority 
as the American agency to develop the hydro- 
electric potential of the International Rapids 
Section of the St. Lawrence River, is needed 
now to permit a start on the physical con- 
struction of the long-discussed St. Lawrence 
Seaway and Power Project. A few days 
before the examiner, Mr. Glen R. Law, made 
his recommendation, President Eisenhower’s 
full Cabinet had given its unanimous approval 
to a limited United States participation with 
Canada in the development of the seaway 
itself, as distinct from the power project. 
The construction of the hydro-electric works, 
which now awaits action by the Federal 
Power Commission, is, however, a necessary 
preliminary to the building of the seaway. 
As now planned, the seaway differs some- 
what from earlier concepts. Instead of 
extending from the Atlantic Ocean to 
Duluth, Minnesota, at the far end of Lake 
Superior, the channel would end at Toledo, 
Ohio, at the western end of Lake Erie. 
Furthermore, minor changes in the channel 
route through the St. Lawrence River 
section may be occasioned by the enactment 
or defeat of a Bill sponsored by Senator 
Alexander Wiley, which is now pending in the 
Senate and, apparently, has been approved 
by President Eisenhower. If enacted, this 
measure would provide an American contri- 
bution of about 100 million dollars to the 
cost of the seaway phase of the dual scheme, 
with the ship canal running through the 
International Rapids on the United States 
rather than on the Canadian side. If it fails, 
Canada has declared that she is ready to go 
ahead with an all-Canadian seaway develop- 
ment which would put the channel on the 
Canadian side of the International Rapids. 

Since the end of the last war both the 
United States and Canadian Governments 
have been subjected to heavy industrial 
pressure to start the construction of the 
scheme. A major factor in this respect has 
been the depletion of iron ore deposits in the 
Mesabi Range beyond Lake Superior and the 
discovery of huge new deposits in Labrador. 
With a booming industrial economy, Canada 
wants to bring Labrador ores from Seven 
Islands* north of Quebec, through the St. 
Lawrence, Lake Ontario and Lake Erie to its 
important industrial centre near Windsor, 
opposite Detroit. Similarly, American iron 
and steel interests in Cleveland, Toledo, 
Detroit and elsewhere are anxious to obtain 
Labrador ores for their blast-furnaces. An 
increasing Canadian and American need for 
electric power has similarly contributed to 
the pressure. According to current official 
estimates, 12,000,000,000kWh of hydro- 
electric power can be obtained yearly by 

* See “ The Engineer” March 13, 1953, page 399 
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utilising the water flow in the International 
Rapids section of the St. Lawrence. This is 
an area roughly 48 miles long, where the 
river forms the international boundary 
between the two nations. As now planned, 
half of this hydro-electric potential would go 
to the New York State Power Authority and 
half to the Province of Ontario. New York’s 
share of this output would be equivalent to 
one-sixth of the present power production of 
the State, and should make possible a 
60,000,000 dollar cut in the bills of electricity 
users because of its low production costs. 
The nearness of an actual start of constructing 
the seaway has intensified, rather than 
lessened, the opposition of railway, shipping 
and port interests in the United States to the 
seaway. It is being argued that the seaway 
will deprive the railways of freight they other- 
wise would carry, that it will take commerce 
away from New York, Baltimore, Phila- 
delphia, New Orleans, and other ports and 
give foreign shipping a considerable advan- 
tage over the American merchant navy. 
Because the minimum channel depth of the 
seaway will be only 27ft., it has been main- 
tained that the bulk of American ocean- 
going shipping will be barred, as it requires 
a depth of 27ft 6in in salt water or 29ft in 
fresh water. Shallow-draught Great Lakes 
ore carriers could negotiate the seaway, but 
they are not suitable, generally, for trans- 
oceanic voyages. British, French, Nor- 
wegian, Dutch and Greek vessels, which 
average 8000 tons, fully loaded, would 
therefore enjoy a monopoly of the seaway 
business, according to certain American 
shipping interests. 

Fortunately, these objections, which pre- 
vented the Congressional approval of a joint 
American-Canadian development of the sea- 
way in the past, are no longer dominant. 
Thanks to the overwhelming need for in- 
creased electric power generation and for 
obtaining access by water to the Labrador 
iron ores, there is now every reason to believe 
that the seaway will be built in spite of the 
objections raised by certain interests. The 
recommendation that the New York State 
Power Authority be designated as the 
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American agency to develop the hydro. 
electric power, if approved by the fy 
Federal Power Commission, would regolye 
the long dispute over Federal versus State 
rights to St. Lawrence electric power that 
brought many acrimonious exchanges be. 
tween Governor Dewey of New Yori: State 
and the former Presidents Truman and 
Roosevelt. Even before the Commission has 
taken final action, however, a political dis. 
pute over the distribution of the State's share 
of the power has arisen. The Democratic 
party in New York State already is accusing 
the Republican Dewey State Adminis' ration 
of planning to turn the electric power over to 
private utility interests for Uistribution and 
sale. Instead, the Democrats want the 
State to build its own transmission lines to 
carry the power to load centres, where 
municipalities and co-operatives could dis. 
tribute it to consumers by systems publicly or 
co-operatively owned. This issue may well 
become an important factor in the State 
Government election campaign next year; 
but, it is hoped, it should not seriously inter. 
fere with the go-ahead being given at last to 
the basic St. Lawrence Seaway scheme. 





American Engineering News 
( By Our American Correspondent ) 


Hot Extrusion of Alloy Steel Tubes and 
Shapes 


The hot extrusion by the Ugine- 
Sejournet glass lubricant process of alloy steel 
tubing and shapes is now taking place at the 
works of the National Tube Division, United 
States Steel Corporation, at Gary, Indiana. 
The installation comprises a 2250-ton “* Loewy ” 
hydraulic extrusion press which is capable of 
producing seamless tubing of I4in to 64in O.D. 
With the existing tooling, the maximum size 
which has been extruded so far is 5hin O.D. 
The annual capacity of the installation will 
depend on the weight of the billets charged and 
the product being extruded, but at full production 
and with a favourable product schedule, it is 
estimated that the press will turn out some 2000 
tons a month. With the aid of this new facility, 
the Gary works can now produce tubing from 
non-pierceable grades of stainless steel, and can 


Fig. 1—Welding of Studs to Extrusion Slugs 
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Fig. 2—Mandrel Advancing Towards Extrusion Slug 


also extrude unusual shapes which cannot be 
rolled because of their unbalanced design. 

The steel billets required for the process are 
supplied by other mills of the company and 
arrive in the form of rough-turned and surface- 
conditioned rounds. These rounds are cut into 
extrusion slugs by circular saws, and, after 
cutting, the slugs are weighed and, in some cases, 
the leading end is chamfered. For the production 
of small diameter tubing of stainless steel the 
slugs are drilled. To facilitate the handling of 
the slugs by overhead conveyors, a specially 
headed flux-filled stud is welded to the end of each 
slug by a semi-automatic electric-arc welding pro- 
cess (Fig. 1). Cast alloy steel hangers, which have 





Fig. 3—Extruded Product on Outlet Conveyor 


been designed to withstand severe and repeated 
thermal shocks, are suspended from an overhead 
conveyor, and the stud is engaged by a slot in 
the hanger, thus enabling the suspended slug to 
be moved into the heating furnace. The plant 
employs a three-zone, gas-heated furnace with 
a slotted roof to permit the passage of the necks 
of the hangers. The furnace can produce 
maximum temperatures of 2400 deg. Fah. 
From the furnace, the conveyor carries the slug 
to a barium chloride bath, in which temperatures 
up to 2300 deg. Fah. may be maintained. The 
extruding temperatures required vary with the 
analysis of stainless steel being used, but the 
average temperature is 2250 deg. Fah. The 
slugs are heated in the 
gas furnace almost to 
the final extrusion 
temperature before being 
transferred to the salt 
bath. The salt bath 
completes the heating of 
the slug, coats the billet 
and reduces any surface 
scale which has formed. 
After leaving the barium 
chloride pot, the heated 
slug is conveyed to a 
charging bogie. Here the 
welded stud is severed 
with an air-driven chisel. 
The slug drops on to 
the press charging bogie, 
which positions the billet 
in the press. A sheet 
of fibre-glass is placed 
on the table and wraps 
around the slug as it rolls 
into position in front of 
the extrusion press. 

The press itself is 
prepared in advance for 
each extrusion by placing 
the appropriate die in 
position and packing 
the slug case with sand- 
wiches of various thick- 
nesses of woven, pane, 
spun or other forms of 
glass, depending on the 
extrusion shape and the 
composition of the steel. 
The face of the ram is 
protected by a removable 
steel dummy block. 
In extruding tubes, a 
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mandrel (Fig. 2), which projects through and be- 
yond the ram, iscovered with a fibre-glass stocking. 
In some cases it is possible to use the mandrel 
as a piercing tool, eliminating the need for 
drilling the slugs beforehand. This practice is 
limited to large-diameter tubes because of the 
structural strength limitations of the mandrel. 
A special air cylinder on the charging bogie 
inserts the prepared slug into a heavy, circular 
steel container. A spacer piece is lowered before 
the face of the container, the ram is advanced 
and pressure is applied. The head and pressure 
reduce the glass to a viscous liquid, which serves 
as a lubricant as the steel is forced through the 
die. The main ram is powered by an 1800-ton 
hydraulic cylinder and the piercing mandrel 
by one of 450 tons, providing a total available 
extrusion force of 2250 tons. The power for 
the press and its auxiliary equipment is trans- 
mitted through a closed hydraulic system using 
a solution of water and soluble oil as fluid. A 
prefill tank of 1200 U.S. gallons and a gravity 
tank of 6800 U.S. gallons provide a total fluid 
capacity of 8000 U.S. gallons. There are two 
hydro-pneumatic accumulator systems, each 
with a maximum pressure capacity of 3900 1b 
per square inch, which is equivalent to 300 lb 
per square inch in excess of the maximum 
operating pressure requirement of 3600 lb per 
square inch. An air compressor, having a 
maximum capacity of 4000 lb per square inch, 
is provided for charging and recharging air to the 
accumulators. 

After the slug has been extruded there remains 
in the container the unextruded portion, or 
butt. This is usually less than #in long. The 
container is moved away from the die by approxi- 
mately 4in. This draws part of the extruded 
tube back through the die and provides space 
for a high-speed circular saw to cut the butt 
from the tubing. Subsequently, the container 
is advanced again to push the severed tube on to 
an outlet conveyor. The butt is then pressed 
from the container by the rammer. It falls 
into a chute which conveys it to an operator 
who removes the butt from the dummy block 
by a hydraulic squeezing mechanism. The butts 
are recovered for scrap ; the dummy blocks for re- 
use. The extruded product leaves the die by means 
of the outlet conveyor (Fig. 3). This is followed 
by a table from which the product can be dropped 
into a water-quench tank or on to an air-cooling 
rack. After either quenching or air cooling, 
the product is weighed and inspected. At 
present, some shapes have a tendency to twist 
as they leave the die. After cooling and inspec- 
tion, these are moved to a stretch straightener 
for the elimination of any objectionable twist. 
Glass and oxides adhering to extruded tubes are 
removed by treatment in a special pickle solution. 
After rinsing, the tubes are ready for further 
processing—either cold tube reducing or cold 
drawing. The dies in the extrusion press become 
thinly glazed after each operation and must be 
cleaned before re-use. Thus, three dies are 
required for continuous operation : one in the 
press, one being cleaned, and one in reserve. 
The press container is also cleaned with a rotary 
brush after each extrusion. 


A Non-Electrolytic Nickel Plating Process 


The General American Transportation 
Corporation, of Chicago, Illinois, has announced 
the development of a chemical rather than 
electrolytic method of nickel plating, which has 
been called the “‘ Kanigen ” process. It may be 
recalled that some seven years ago, A. Brenner 
and G. Riddell, working at the National Bureau 
of Standards, published details of what was then 
considered an entirely new nickel plating process. 
(“‘ Nickel Plating on Steel by Chemical Reduc- 
tion,” N.B.S. Journal of Research, Vol. 37, July, 
1946, page 31.) Because the process employed 
an ordinary chemical reaction instead of electro- 
lytic action, it became known as “ electroless ” 
nickel plating. Despite the saving in electrical 
equipment, however, the process was costly, and 
it was thought unlikely that the method would 
find any wide commercial application. With the 
announcement of the “ Kanigen” process, 
interest has been renewed in “electroless” 
nickel plating, and although little specific data 
on the new process is available, the information 
that has been released appears to indicate that 
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significant improvements in the direction of 
greater practicality have been achieved. The 
chief advantages of the “ electroless” nickel 
plate, as compared with the conventional 
nickel plate, can be summarised as follows :— 
(1) It is applicable to many parts which cannot 
be successfully electroplated ; (2) for a given 
thickness, it appears to offer. better corrosion 
protection to the base metal ; (3) considerably 
less nickel is required to ensure a given minimum 
plate thickness ; (4) it is more wear resistant ; 
(5) hardness can be increased by a short heat- 
treatment. The main limitation is its much 
greater brittleness as plated. 

Actually, “‘ electroless ” nickel plate is a nickel 
phosphorus alloy composed of 90 per cent to 
95 per cent nickel. It has shown good adhesion 
on steel, aluminium, copper and brass, nickel, 
cobalt, gold, silver and palladium. Good plating 
cannot be obtained on tin, cadmium and 
zinc. It is said that variations of the thickness 
of the plate can easily be held within 10 per cent 
of the average thickness. Hence, the plater, 
having determined that 0-00lin was the mini- 
mum desirable plate thickness on a given part, 
could operate his bath to produce a plate aver- 
aging 0-001lin. Such uniformity is independent 
of the shape of the part and extends to sharp 
angles, undercuts and interior surfaces. The 
“electroless ’” nickel plate is claimed to have 
corrosion resistance “‘ almost equal to that of 
wrought nickel.” Its porosity is said to be 
decreased by heat-treatment, but even without 
heat-treatment it is reported to be less than in 
electroplated nickel of the same thickness. The 
coating produced by the “ electroless ” process 
is considerably harder than an electroplated 
nickel coating and can be i in hardness 
by proper heat-treatment. As plated from the 
standard “ Kanigen” bath, the hardness of the 
coating ranges from Vickers 550 to 650, averaging 
600. A coating of Vickers 600 hardness de- 
posited by the “‘ Kanigen ” process is too brittle 
to be subjected to flexing in service or fabrication. 
A coating of Vickers 450 hardness is probably 
less brittle, but still is easily frangible. The 
coating has a coefficient of expansion of 13 x 10-* 
per deg. Cent. and an electrical resistivity of 
60 microhms per centimetre. As in electro- 
plating, the appearance of “ electroless ” plates 
depends largely upon the surface finish of the 
base metal, and with proper control bright plates 
can be obtained. 

A clean metal surface is just as important for 
satisfactory “electroless”’ plating as it is for 
electroplating. Therefore the same steps in 
surface preparation which are followed prior to 
electroplating are recommended in connection 
with the non-electrolytic method. The suitably 
prepared metal is immersed in the chemical bath 
which is held at a temperature near 210 deg. Fah. 
to accelerate the chemical reaction and to keep 
the rate of metal deposition as high as possible. 
The plating speed is further increased if the metal 
and the bath solution are in motion with respect 
to each other. The chemical reaction which 
takes place is essentially the reduction of a 
nickel salt to metallic nickel, with accompanying 
formation of acid. The best yield obtained by 
Brenner and Riddell, based on the conversion 
of hypophosphite to phosphite, was 37 per cent. 
It is understood that this yield has been improved 
considerably in the “ Kanigen” process. The 
plating rate varies with the pH level of the bath. 
In most of the baths, now operating, the rate of 
metal deposition does not exceed 0-0005in per 
hour. The most important feature of the 
process, in comparison with electroplating, is the 
absence of the factor known as “ throwing 
power.” In electroplating the operator must be 
concerned with the relative placement of the part 
and the anode to obtain a fair degree of uni- 
formity in metal deposition, but it would be 
impracticable to use anodes of the number and 
shape necessary to achieve the kind of uniformity 
provided by a chemical process. In the case of 
copper and brass, which are non-catalytic to the 
process, one of two special techniques must be 
used. With the first of these techniques 
the surface must first be dipped in a solution 
of a_ catalytic metal such as palladium; 
alternatively, with the second technique, 
it must be in contact with a catalytic metal 
such as steel or aluminium while it is 
immersed, until the plating out process begins. 
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African Engineering News 
( By Our South African Correspondent ) 


Vierfontein Power Station 


The first of the ten turbo-generators at 
the £13,000,000 power station which is being 
built at Vierfontein, Orange Free State, was put 
into operation early in May. These generators, 
each with a capacity of 30MW, will supply the 
much-needed power to the Free State goldfields. 
The other nine generators will be brought into 
use at intervals and the ultimate capacity of the 
plant will be 300MW. 

The greater part of the output of the Vier- 
fontein colliery, which is less than half a mile 
away, will be used by the power station. The 
coal will be transported by conveyor belt from 
a 12,000-ton staith direct to the boilers, each of 
which will consume 16 tons of coal an hour and 
produce 100 tons of steam an hour. The power 
station has three cooling towers, each 306ft high, 
the total capacity being 9,000,000 gallons of 
water per hour. 

It is stated that the abundance of low-grade 
coal available has been taken advantage of by 
the economic design of this plant, producing 
power at a cost which, having regard to the 
increased prices of equipment, will compare 
favourably with other power stations designed 
and built by the Electricity Supply Commission. 


Uranium Deposits in Rand Mines 


More than 500,000 samples of material 
from the various gold mines in the Union have 
been assayed for radio-activity by the laboratory 
unit of the Government’s Atomic Energy Board. 
These assays are part of an investigation financed 
by the Government into the nature and mode of 
occurrences of deposits of prescribed materials 
in the Union of South-West Africa. 

In the early stages the investigation showed 
that uranium occurs in small but significant 
quantities in nearly all the gold-bearing reefs of 
the Witwatersrand. The quantity of uranium in 
the mill heads is in no way reduced by the several 
stages of processing of gold-bearing ores for the 
extraction of gold. On account of the fact, 
therefore, that the major portion of the mining 
and crushing costs is borne by the main product, 
gold, uranium becomes a _ by-product, the 
extraction of which, in conjunction with the 
recovery of gold, becomes an economic pro- 
position. As long as the gold mines of the 
country continue to operate, so long will it be 
possible to produce uranium oxide as a by- 
product. 

As an example of the recent developments in 
this activity, Randfontein Estates have just 
announced that arrangements have been made 
with the Atomic Energy Board, whereby the 
company will extend its plant for the treatment 
of uranium-bearing slimes produced at East 
Champ D’Or mine. It is expected that the 
extension of the plant will be completed in the 
first half of next year. 


Goods Yard at Cape Town 


When the new goods sheds of the 
Culemborg goods yard on Cape Town’s fore- 
shore are brought into use next year the first 
instalment of the large-scale plan to improve 
railway services in Cape Town in particular and 
the Western Province in general, will virtually 
have been completed. After the harbour works 
had been completed, including the Duncan dock 
and the Sturrock graving dock, the layout of 
part. of the reclaimed area as a modern goods 
yard was started in 1947. The estimated cost 
of the goods yard complete with buildings, 
tracks and platforms is £3,158,000. 

The engineering part of the work was character- 
ised by diversity. Land at Paarden Eiland had 
to be reclaimed and this required the transporta- 
tion of about 500,000 cubic yards of sand from 
the new national airport at Bellville. Earthworks 
for the goods yard itself totalled 873,000 ‘cubic 
yards. Reinforced concrete bridges to carry 
seven railway tracks over the Salt River canal 
had to be provided, while 4-8 miles of main line 
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and 30 track-miles of loops and sidings had to be 
constructed. Two road bridges are included jp 
the scheme. One is an extension to the existing 
road bridge and consists of a reinforced cop. 
crete bridge, 50ft wide, spanning six tracks, The 
other bridge will carry the new national rad oye; 
the new tracks to the harbour. It will san foy; 
tracks and the width between parapets will be 
113ft. This bridge is at present uncer cop. 
struction, and it is anticipated that roi traffic 
will pass over it by about September, 1953, 

The main goods shed is 1440ft long sy 4297; 
wide, including cantilever roofs. There are five 
main roofs, each 75ft span, consisting of steg| 
roof trusses supported on steel columns, and 
two cantilever roofs, each 22ft 6in. oo 
material consists of corrugated asbestos cement 
sheeting with roof lights. The shed is divided 
into two portions by a road which runs «pproxi. 
mately through the middle of the she’. The 
Cape Town end of the shed is to be used for 
general goods traffic and has six platforms, each 
served by a rail track on one side and a ‘oad on 
the other. The other portion of the shed is for 
tranship working and consists of six plaiforms, 
each served by tracks on both sides, and two 
platforms each served by a track on the cne side 
and a road on the other. The second shed jis 
880ft long by 75ft wide, of similar construction to 
the main shed and is served by two rai! tracks 
running down the middle of the shed and roads 
along the outside. The two goods sheds have a 
roof area of approximately 14 acres. Half of the 
tranship sheds was opened for traffic in June last 
year. 

The wagon repair depot has a repair shed 
500ft long by 60ft wide, and offices and stores 
280ft long by 40ft wide. The oil reclamation 
building is 100ft long by 30ft wide of similar 
construction. Roads and parking areas in the 
vicinity of the goods sheds were major items, 
The total extent of this area, all hardened with 
stone, is approximately 138,500 square yards, 
This item for roads also includes the hardening 
and asphalting of approximately 18,300 square 
yards at the coal sites. 

The building group, which has been designed 
by a firm of Cape Town architects, will consist of 
the main administrative block, entrance and exit 
gates, a tarpaulin depot, a police post, a building 
screening the ends of the goods sheds, a clothing 
depot and an amenities block. The buildings 
are grouped round an open concourse for 
marshalling delivery vehicles, both received and 
forwarded, and from the eastern boundary of the 
newly planned Cape Town foreshore. 

The basement of the main administrative 
building is of waterproof construction, as the 
water table is approximately 5ft below the ground 
surface. The building is carried on concrete 
piles. The superstructure is dominated by a 
tower which rises from the three-storied central 
block. The tower is a utility one and houses the 
lift motors and water storage tanks. This block 
is set back from the main building line and is 
flanked on each side by a two-storey wing to 
a a “U” shaped forecourt to the main 

lock. 


Pyrochlore Discovery in Northern Rhodesia 


It is reported that samples of pyro- 
chlore, composed largely of the combined 
oxides of columbium and tantalum, have been 
discovered in the Northern Province of Northern 
Rhodesia. The proportion of the two oxides is 
73-46 per cent, which is almost 10 per cent more 
than the proportion recorded in any other pyro- 
chlore. It{has also the highest columbium con- 
tent yet recorded in a member of the pyrochlore 
mineral group. Columbium is one of the metals 
that, alloyed with steel, resists corrosion at very 
high temperatures and is used largely at present 
in jet engines, particularly for exhaust systems. 
The above mentioned samples are now being 
analysed by the Mineral Resources Division of 
the Imperial Institute in London. 

Current price is given as £2352 per long ton of 
concentrate containing a 70 per cent proportion 
of columbium and tantalum. The world’s 
present suppliers of this mineral are Nigeria, 
Uganda, Nyasaland, Norway and Germany. The 
production of pyrochlore is still in its infancy and 
the demand for it is growing as wider uses are 
being found for its properties. 
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Science and Productivity 


On Monday last, there was a debate in the 
House of Commons on science and productivity. 
jtwas opened by Mr. R. R. Stokes, who referred 
10 the recent report of the Advisory Council on 
Scientific Policy (extracts from which were 
printed on page 78 of our last issue). In the 
course of his remarks, Mr. Stokes said that indus- 
try was left with all too little with which to carry 
out any development which was desirable, and 
that the cost of replacements—owing to the 
considerable rise in prices in recent years—was 
now so heavy that the margin left with industry 
was all too little in which effectively to bring 
about those replacements. Mr. Stokes went on 
to emphasise the importance of central industrial 
research, and said also that the important thing 
in getting production up was to have everybody 
interested in increasing it. With the engineering 
industry particularly in mind, Mr. Stokes com- 
mented that if only people would realise that by 
making the task lighter we were not merely 
pandering to the inordinate desire of man to 
get the maximum result with the least effort, 
but that we were trying to make a tremendous 
contribution to increased production, then he 
believed that “* we would go places.” He wanted 
to see a far greater mechanisation of the manual 
effort in the workshop, making the job lighter 
and saving fatigue, for he believed that that 
would lead to very astonishing results. 

The debate was wound up by the Minister of 
Labour, Sir Walter Monckton, Q.C., who 
emphasised the importance of the subject of 
science and productivity. All the matters raised 
during the debate, he said, had some bearing upon 
the central theme of all our economic 
which was how to increase our exports in an 
increasingly competitive world market. The 
difficulties, Sir Walter continued, were not to be 
found so much in limited supplies of materials, 
nor to the same extent as they were in delivery 
dates, nor in general in producing goods of 
the right quality. The trouble was in producing 
goods at the right price, and that was where 
productivity came in. Sir Walter went on to 
speak of the difficulty of introducing 
in working methods unless human relations were 
good and there was readiness to entertain such 
changes. One of the chief obstacles to the rapid 
introduction of new and more efficient processes 
to-day lay in the fact that many employers 
refused to consider the reorganisation of their 
undertakings because they were afraid of the 
resistance which reorganisation might arouse 
amongst those who worked in them. Because 
of that, Sir Walter commented, they sometimes 
hesitated to disturb traditional practices which 
had grown up around old-fashioned ways of 
doing the job. He was not saying that the old- 
fashioned ways were wrong or should necessarily 
be abandoned, but he did say that we should not 
hesitate to introduce changes when we were 
satisfied that they were wise and necessary for 
efficiency. 


Wholesale Prices 


According to information published in the 
Board of Trade Journal, the wholesale prices 
of some materials decreased substantially in the 
first half of this year. The index representing all 
basic material prices, however, showed a rela- 
tively modest decline of just over 4 per cent, 
compared with a fall of nearly 12 per cent in 
the first half of last year. The wholesale prices 
of the many manufactured articles for which 
official indices are available showed very diverse 
movements in the first half of this year, but in 
general these were small. In respect, therefore, 
of materials purchased by British industries and 
of materials sold by them, there has been a 
Sarg towards a greater steadiness of price 

veils. 


The Board of Trade says that the fall in the 


Prices of materials used in the mechanical engin- 
ering and the electrical machinery industries, 
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which began in August, 1952, was more marked 
in the first half of this year, when their indices 
fell by 3-9 and 7-3 per cent, respectively, than 
in the second half of last year ‘when they declined 
by only 1-8 and 2:9 per cent, respectively. The 
fall in the prices of the materials used in these two 
sectors of industry followed rises of 6-4 and 5-4 
per cent, respectively, in the first half of 1952. 
The downward trend in both indices between 
December, 1952, and June, 1953, was attributable 
mainly to the considerable reduction in the prices 
of non-ferrous metals during this period, which, 
assisted by falls in the prices of raw rubber and of 
imported softwood, brought the indices back to 
the levels of January, 1952, and June, 1951, 
respectively. It is pointed out that the fall in 
the electrical machinery materials’ index was 
almost twice as great as that in the mechanical 
engineering index. This, the Board explains, 
was due not only to the much heavier weight 
carried in the former index by non-ferrous metals, 
but also to the far smaller weight carried in that 
index by iron and steel items, the prices of which, 
in general, rose by approximately 1-3 per cent 
during the period surveyed 
The tables included in the Board of Trade’s 
survey show that in June, 1953, the price index 
numbers of materials used in various sectors 
of industry (June 30, 1949= 100) were as follows: 
mechanical engineering industries 143-1; elec- 
trical machinery industry 150-8 ; building and 
civil engineering 130-2. 


The Iron and Steel Consumers’ Council 


The Iron and Steel Consumers’ Council, 
which was set up in accordance with the pro- 
visions of the Iron and Steel Act, 1949, has 
now published its second report. It is explained 
that the report is not due until September 30th, 
but as, under the Iron and Steel Act, 1953, the 
Council ceased to exist on the “ appointed day,” 
its second and final report was brought forward 
—- the period October 1, 1952, to June 30, 
1953. 

The report expresses the Council’s satisfaction 
at the general improvement, during the period 
reviewed, in the iron and steel supply situation. 
But it expresses concern about the steel plate 
position and advances the view that “‘ adequate 
steps are not being taken to ensure that, in 
future years, supplies will meet the increasing 
demand.” In the opinion of many consumers, 
the report says, the first need is a mill suitable 
for rolling plates #,in to #in thick by 8ft wide, 
and they think that this should be followed by 
a heavy mill for plates up to 3in thick and up to 
15ft wide. 

The rt goes on to say that, whilst the 
British Iron and Steel Federation agrees that the 
present production of plates is insufficient, it 
can find no justification for the view held by 
many consumers that the position may well 
become progressively worse. On the question 
‘of wide plates, the Federation has informed the 
Council that there are plans making provision 
for an output of plates over 8ft wide, and that 
discussions are proceeding with the industries 
known to be mainly interested to see whether 
those provisions are likely to be adequate. The 
Federation is not yet satisfied, the report observes, 
“that the present plans for expansion in plate 
production are insufficient.” Some consumers 
are of the opinion that there is need for more 
capacity for the production of wide plates, as 
they consider that wider plates are becoming 
increasingly essential in modern industry, and 
that it is necessary for them to be freely obtainable 
down to #,in thick in order to enable consumers 
to compete with foreign and particularly Ameri- 
can industry. On its part, however, the report 
adds, the Federation doubts whether the demand 
for wide plates would be big enough to give 
sufficient loading for a major unit of the kind 
required. The capital cost of such a unit would 
be very heavy and the Federation is not con- 
vinced that it could be run sufficiently econo- 
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mically to make it preferable for a user to buy 
these wider plates rather than the narrower 
plates which are at present used. 

About the gap between the supply and demand 
for plates, the report says that it cannot be 
measured in precise figures. Various estimates 
have been made ranging as high as 250,000 tons 
and 350,000 tons a year. The Consumers’ 
Council feels strongly that the matter should be 
pursued further, and recommends that the 
Iron and Steel Board should be asked to examine 
the problem as soon as it can, including par- 
ticularly the possibility of increasing rolling 
capacity in the traditional plate mills, as distinct 
from strip and universal mills. 


Overseas Trade Figures 


The Board of Trade’s final figures concerning 
exports and imports in June show that the value 
of United Kingdom goods exported during the 
month was £204,000,000. This brought the 
monthly average in the second quarter of the 
year to £210,000,000, which was slightly above 
the average of the first quarter. The Board of 
Trade points out, moreover, that each month 
of the second quarter included a public holiday. 
Taking the first half of this year, the average 
monthly value of exports was £209,000,000, which 
was about 3 per cent above the level of the 
preceding six months and 8 per cent below the 
monthly average in the first half of 1952. Esti- 
mates which have been made indicate that in 
the first half of this year the volume of exports 
was about 4 per cent above the level of the second 
half of 1952. 

Between the first and second halves of 1952, 
the value of United Kingdom exports declined 
by 10 per cent, largely as a result of import 
restrictions imposed in some Commonwealth 
countries, and because of a growing shortage 
of sterling in some non-sterling markets. The 
Board of Trade says that a measure of recovery 
was achieved towards the end of 1952 and, on 
the whole, was maintained in the first half of 
1953. In recent months there has been an 
improvement in exports to dollar and O.E.E.C. 
countries and to those sterling countries which 
are able to admit British goods fairly freely. 
In the second quarter of this year, exports 
to the sterling area were not much different 
from the level of the first quarter, but exports 
to the non-sterling countries increased by about 
3 per cent. 

The value of imports in June was £292,000,000 
which was a little below the figures for April and 
May. The monthly average value of imports 
in the second quarter of this year was, however, 
7 per cent above the first quarter average. 
According to the Board of Trade figures, import 
prices have declined steadily during the last 
eighteen months. Provisional estimates show 
that the volume of imports in the first half of 
this year was probably about 2 per cent higher 
than in the first half of 1952. 


The Coal Board’s Quarterly Statement 


This week the National Coal Board has issued 
a statistical statement showing the costs of pro- 
duction and the proceeds of collieries for the 
first quarter of this year. It is estimated that, 
after making provision for interest payable to 
the Minister of Fuel and Power, the Board had 
a surplus at the end of the quarter of £541,133. 
Colliery profits were £5,523,133, profits of 
ancillary undertakings amounted to £740,000, 
but there was an estimated loss of £12,000 on 
opencast coal working. The amount of coal 
disposable commercially in the quarter was 
50,957,172 tons, the proceeds from sales being 
£162, 809, 144. The total costs were £157,286,011. 
The average weekly cash earnings of all workers 
in the coal mining industry in the quarter were 
£11 9s. 7d, the average weekly cash earnings of 
face workers being £13 8s. 5d. 
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Notes and Memoranda 


Rail and Road 


INSTITUTE OF ROAD TRANSPORT ENGINEERS.—At a 
recent meeting of the council of the Institute of Road 
Transport Engineers, Mr. Mackenzie Junner, 
M.I.Mech.E., was re-elected president for the year 
1953-54. Mr. J. H. Vincent and Mr. A. H. Dack were 
re-elected to their respective offices of honorary secretary 
and honorary treasurer. 


HiGH-Speep DizseL ENGINE FOR ROAD VEHICLES.— 
Arrangements have now been made by Commer Cars, 
Ltd., whereby the larger models in its ‘ Superpoise ” 
six-cylinder range—5-ton and 8-ton and 10-ton tractor 
models—can be fitted with the new and more powerful 
Perkins “ R6 ”’ diesel engine as an alternative to the high- 
rated “P6” engine. The “R6” engine develops 
108 b.h.p. at 2700 r.p.m. 


NORTHERN IRELAND RaiLways.—The Northern Ire- 
land Ministry of Commerce has authorised the Ulster 
Transport Authority to abandon all sections of the 
former Belfast and County Down Railway that have 
already been discontinued. The sections referred to 
are between Ballynahinch Junction and Ballynahinch ; 
Downpatrick and Ardglass ; Comber and Newcastle, 
except that portion which runs from the railway station, 
Newcastle, to the junction of the main line with the 
Castlewellan branch line, and between Belfast and 
Donahgadee, except that portion which runs from the 
railway station at Queen’s Quay, Belfast, to Bally- 
macarret Junction. 


RAILWAY ELECTRIFICATION.—The Minister of Trans- 
port was asked in Parliament on Monday last what 
progress had been made in the past five Fw in railwa 
electrification. In reply, the Minister said that on Britis! 
Railways the electrified line from Liverpool Street to 
Shenfield, with the associated branch from Fenchurch 
Street to Stratford, was opened to traffic in November, 
1949, and the Manchester-Sheffield-Wath scheme was 
partly completed. Other schemes were in contempla- 
tion. During 1948 and 1949, the London- Transport 
Executive electrified and absorbed a total of 16-89 
miles of existing surface lines in completion of the 
extension of the Central Line. 


LONDON TRANSPORT INQUIRY.—The Committee of 
Inquiry into London Transport, the appointment of 
which was announced recently by the Minister of 
Transport, invites interested organisations or persons to 
submit evidence to assist the committee in its task. 
Those wishing to submit evidence are asked to send it, 
in writing in the first instance, as soon as possible and 
in any event not later than October 31st next, to the 
Secretary of the Committee, Mr. B. E. Bellamy, at the 
Ministry of Transport, Berkeley Square House, Berkeley 
Square, London, W.1. The committee’s terms of 
reference are: “To inquire into the conduct of the 
undertaking carried on by the London Transport 
Executive (excluding any questions relating to charges) 
with a view to ascertaining what practical measures can 
be taken by the British Transport Commission and 
the Executive in order to secure greater efficiency or 
economy. 


Miscellanea 

Mr. WALTER YATES.—We note with regret the death 
of Mr. Walter Yates, M.I.Mech.E., which occurred on 
July 11th at his home at Egerton Park, Worsley, Man- 
chester. Mr. Yates was chairman and governing director 
of Matthews and Yates, Ltd., Swinton, Manchester. He 
was a past-president of the Institution of Heating and 
Ventilating Engineers. 


Licht METAL Jacks.—We are informed by Tangyes, 
Ltd., Birmingham, that the company is employing 
light alloys in the manufacture of its hydraulic jacks to 
reduce weight. “‘ Hydralite’’ jacks up to 50 tons 
capacity are being produced in Birmetal and Birmal 
aluminium alloy and it is stated that a jack of 25 tons 
—ey weighs 53 Ib in light alloy compared with 188 Ib 
in steel. 


LLANDARCY REFINERY.—We are informed by the 
Anglo Iranian Oil Company, Ltd., that two new units 
have been commissio: at Liandarcy refinery and 
that two more are expected to begin operations by the 
end of the summer. The recently commissioned plants 
are a furfural unit and a = oil heating unit and those 
about to be commissioned are a propane de-asphalting 
unit and an M.E.K. dewaxing unit. 


Om ExpLoraTion.—The D’Arcy Exploration Com- 
pany, the prospecting subsidiary of the Anglo Iranian 
Oil Company, Ltd., has acquired a concession over the 
Continental shelf area subject to the ruler of Abu Dhabi, 
the term of the concession being sixty-five years and the 
area over 12,000 square miles. The company, in associa- 
tion with the Compagnie Francaise des Petroles, has 
also obtained a concession over the continental shelf 
area subject to the ruler of Dubai,“the area being 1300 
square miles and the duration sixty years. 


TRADE WiTH CANADA.—The Canadian Association 
of Manufacturers and Agencies has a directory 
giving information about British products which are 
available in Canada, and their channels of distribution 
in that country. This directory, which is entitled Cabma 
Register 1953, contains the names of over 4500 British 
manufacturers and 2750 Canadian distributors, and gives 
some particulars of 3750 or so British made articles. It 
also includes a glossary showing the French-Canadian 
terms for the products in the buyers’ guide section. 
The directory is published for the ian Association 
of Manufacturers and Agencies by Associated [Iliffe 
ery Ltd., Dorset House, Stamford Street, London, 
S.E.1. 





Ore CRUSHERS IN NORTHERN ONTARIO.—Five new 
crushers have recently been installed by the International 
Nickel Company of Canada, Ltd., at its Creighton and 
Frood-Stobie Mines in Northern Ontario, as part of its 
underground mining expansion programme. Each of 
these machines weighs 165 tons and cfushes about 450 
tons of ore an hour, reducing it to 8in chunks. The 
stations housing the underground crushers in operation 
at the mines are located from SO0Oft to 5000ft below the 
surface, Each station is lined with reinforced concrete 
and the back is supported by heavy steel beams. 


B.I.C.E.R.A.—The British Internal Combustion 
Engine Research Association states that at the annual 
general meeting of the Association Viscount Falmouth 
was re-elected president and that Air Commodore 
F. R. Banks, C.B., O.B.E., the Principal Director of 
Engine Research and ete poe Ministry of Supply, 
Dr. S. F. Dorey, C.B.E., chief engineer surveyor, Lloyd’s 
Register of Shipping, and Lieut.-General Sir Frederick 

Wrisberg, K.B.E., C.B., were re-elected vice-presi- 
dents. Als6 elected as vice-presidents were Vice- 
Admiral (E) F. T. Mason, C.B., Engineer-in-Chief of the 
Fleet, Major-General H. R. B. Foote, V.C., C.B., 
D.S.O., Director-General, Fighting Vehicles Division, 
Ministry of Supply, and Sir Harold Roxbee Cox, Ph.D., 
Chief Scientist, Ministry of Fuel and Power. 


IRON AND Steet Sratistics.—The British Iron and 
Steel Federation has published Part II of its Statistical 
Year Book for 1951, which contains detailed figures from 
every important iron and steel producing country 
overseas. Three summary tables at the beginning of 
the volume indicate the changes in the world’s iron and 
steel industry over a long period. Another table shows 
the changes since 1939 in hard coal production. Entirely 
new sections give information concerning Algeria, 
Ceylon, Egypt, Pakistan, Rumania and Yugoslavia. 
The price of the volume is 15s. The Federation has 
also published Part I of its Statistical Year Book for 
1952, which relates to the United Kingdom. Its many 
tables cover not only all aspects of iron and steel pro- 
duction, but also give particulars of exports and imports, 
employment in the industry, prices, deliveries, stocks, 
consumption and scrap. This volume costs 7s. 6d. 
Both volumes are obtainable at Steel House, Tothill 
Street, London, S.W.1. 


Coopers Hitt WAR MEMORIAL Prize.—The Institution 
of Electrical Engineers states that the triennial award of 
the Coopers Hill War Memorial Prize and Medal has 
been made to Mr. G. Lyon, M.Sc. (Eng.), A.M.LE.E., 
for his paper on “* Some Experiences with a British A.C. 
Network Analyser.”” The pers Hill War Memorial 
Prize, which was founded by the members of the Royal 
Indian Engineering Cofem, Coo Hill, in com- 
memoration of members of the College who fell during 
the first world war, is awarded annually by the Institution 
of Civil Engineers, and triennially in turn by Institu- 
tion of ical Engineers, the School of Military 
ge Chatham, and the School of Forestry, 
Oxford. The prize, which consists of a bro medal, a 
certificate and about £20 in money, is a for the 
best paper on a professional subject published by the 
Institution during the period of the award, but only 
authors who are pecparate members under thirty-five 
years of age are eligible. 


Tue Viscosiry AND Density OF LUBRICATING FLUIDs. 
—The American Society of Mechanical Engineers says 
that recent experimental work has resulted in compre- 
hensive data on the viscosity and density of more than 
forty lubricating fluids at temperatures from 32 deg. to 
425 deg. Fah. and at pressures up to 150,000 lb per 
square inch. These new data are presented in two 
volumes entitled Pressure Viscosity Report, which has 
been issued by the Society’s Research Committee on 
Lubrication. The research leading to this report was a 
co-operative effort, twenty-seven industrial concerns 
providing financial support for the project. An advisory 
board composed of experts from universities, Govern- 
ment laboratories, and the petroleum, synthetic lubricant 
and equipment building industries contributed their 
services to ensure representative selection of test fluids 
and to advise on the conduct of the experimental 
work. Petroleum and Government laboratories made 


physical and chemical inspection tests on the fluids to . 


ensure that all fluids tested were properly identified. 
The pressure-temperature-viscosity-density measurements 
were carried out at Harvard University under the direction 
of Professor R. V. Kleinschmidt. 


THe Enp oF Copper ConTROL.—The Minister of 
Supply has made the Copper, Lead and Zinc Distribution 
(Revocation) Order, 1953, which will become effective 
on August Sth. When the London Metal Exchange 
resumes dealings in copper next month, licences will no 
longer be required for the purchase of any form of 
copper. About copper imports, the Board of Trade has 
announced arrangements to facilitate the private pur- 
chase of unwrought, refined and blister copper in the 
form. of anodes, bars, billets, cakes, cathodes, ingots, 
ingot-bars, slabs and wirebars by consumers and other 
dealers. Members of the London Metal Exchange 
who participate in the Bank of England exchange 
control scheme will be granted open individual licences 
valid for i rting from any source. Applications for 
open individual licences to import unwrought copper 
will also be considered from consumers and producers’ 
agents who wish regularly to import substantial quan- 
tities other than through the medium of the London 
Metal Exchange ; such applications should state the 
quantities expected to be imported during the meager | 
twelve-monthly period and the sources of supply. Al 
applications should be made on Form ILB/A and 
a to the Import Licensing Branch, Board of 
Trade, 43, Marsham Street, London, S.W.1. 
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AiR POLLUTION CommiTTeE.—On Tuesday last, Mr 
Marples, Parliamentary Secretary to the Ministry of 
Housing and Local Government, stated that a com. 
mittee had been set up to inquire inte the probiem of air 
pollution. Sir Hugh Beaver, M.LC.E., had agreed tg 
serve as chairman of the committee, the task of which 
would be to examine the nature, causes and effects of gir 
pollution, consider what further preventive measure 
were practicable, consider the efficacy of existing 
ventive measures, and make recommendations, Nir 
Marples said that this committee would begin its work 
ap ag but he could not predict when its report would 

made. 


Personal and Business 


Mr. J. A. THOMSON has been appointed a director 9 
Macrome, Ltd., Wolverhampton, 


THe DUNLOP RupBER ComPANy, Lid., announces the 
retirement of Mr. C, L. Guest, its chief industrial 
engineer. 

Mr. D. MAXWELL Buist, M.I.E.E., export director of 
BEAMA, has been re-elected chairman of the council of 
the Institute of Export. 


V. L. FARTHING AND Co., Ltd., has changed its 
address to 327-329, Tower Building, Water Street, 
Liverpool, 3 (telephone, Central 9626). 


THe BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd, 
states that the Hon. A. C. Geddes has resigned from the 
board in order to be free to develop his personal business 
interests. 


British INSULATED CALLENDER’S CABLES states that 
its Exeter branch office will be moved on August Ist to 
40, pate Village Road, Whipton, Exeter (telephone, 
Exeter 67308). 

Mr. A. O. BLUTH has been appointed to the board of 
Vickers-Armstrongs, Ltd. He is a director of Erlangers, 
Ltd., and vice-chairman and managing director of the 
Jack Olding organisation. 

AYLEsBURY TURNED Parts (TRUE Screws), Lid. 
Britannia Street, Apemnry. Bucks, announces the 
appointment of Mr. G. O. Cordwell as sales representa- 
tive for the Greater London area. 


Tue LockHeep Hyprautic Brake Company, Ltd., 
states that Mr. Ivan M. Waller, B.A., has joined the 
organisation to develop the Lockheed-Avery flexible 
pipe and self-sealing couplings division. 

CHAMBERLAIN INDUSTRIES, LTD, (PLANT Dvvision), 
Staffa Road, Leyton, London, E.10, has been appointed 
London and Home Counties agent for the Dixon rollers 
manufactured by Dixon Hawkesworth, Ltd. 


Mr. J. Y. Danks, M.LC.E., is relinquishing his 
position as civil engineer in the London division of the 
British Electricity Authority to become an executive 
director of Sir William Arrol and Co., Ltd., Glasgow. 


Sm Gitaert Davis, Bart., and Mr. E. W. Yetton have 
been appointed to the board of Eastwoods, Ltd. Mr 
H. E, oete has been appointed secretary and Mr. 
Kenneth Miller assistant general manager of the company. 


STRUCTURAL AND MECHANICAL DEVELOPMENT ENGIN- 
gers, Ltd., 2, Buckingham Avenue, Slough, states that 
in future it will be known as S.M.D. Engineers, Ltd, 
The pe address has been changed to “ Alframe, 
Slough.”’ 


LONDON TRANSPORT announces the retirement, which 
will take effect on August Ist, of Mr. C. S. Boughton, 
rincipal assistant architect (road transport). Mr. 
ener has completed forty-one years’ service with 
London Transport and its predecessors. 


THe OWEN ORGANISATION OF GREAT BRITAIN has 
established a company in Canada to handle the sales of 
some of the main Owen firms. This ——* is entitled 
Rubery Owen Canada, Ltd. Mr. B. S. Male is the 
r, the offices being at 1470, The Queensway, 
Postal Station N, Toronto, 14. 


Avtey Traters, Ltd., Burnham Market, Norfolk, 
has transferred its headquarters to Maldon, Essex, in 
order to be in direct association with E. H. Bentall 
and Co., Ltd., which manufactures its products. Sale 
Tilney (Agricultural and Industrial), Ltd., Wokingham, 
Berks, has been appointed world distributor of Alley 
products. A new company, known as Alley Con- 
sultants, Ltd., has been formed at Burnham Market to 
deal with the design and development of trailers and 
agricultural machinery. Mr. Eric Alley is the managing 
director of the new company. 


Contracts 


VICKERS-ARMSTRONGS, Ltd., has announced that it has 
received an order for three ‘‘Viscount ”’ propeller turbine 
airliners from Iraqui Airways. 

Tue GENERAL ELectTRIC ComPANY, Ltd., announces 
that its Fraser and Chalmers a Works, Erith, 
Kent, has received through the British General Electric 
Company (Pty.), Ltd., a contract to provide a coal 
p ration plant for the Corrimal Coal and Coke Pty., 
Ltd., of Sydney, N.S.W. This plant is to have a capacity 
of 200 tons per hour of coking coal, and the equipment 
includes one 10ft diameter Chance cone with ancillary 
screening and loading equipment, which will comprise 
Sherwen electromagnetic screens and Fraser and 
Chalmers shaker screens. In addition, a water clarifica- 
tion plant is to be supplied, and the whole will be installed 
at Corrimai Colliery, near Port Kembla, N.S.W., some 
40 miles south of Sydney. 
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British Patent Specifications 


When c” invention ts communicated from abroad the name and 


ss of tt are printed in italics. When an 
ment is not illustrated the specification is without drawings. 
iy om first given is the date a plication : the second date, 


at the end of the abridgment, is the date of publication of the 
te svecification. 

‘opies of SP ifs may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
2s. 8d. each, 

INTERNAL COMBUSTION ENGINES 
November 16, 1950.—STARTING AND 
STroPpPING INTERNAL COMBUSTION ENGINES, 
Hampson Industries, Ltd., Arthur Street, West 
Bromwich. (Inventor : Thomas Hampson 
Silk.) » 

The invention provides a simple means for starting 
and stopping a Sess | or other internal combustion 
engine used for driving an electric generator. In 
the drawing an engine A has associated with it an 
electric starting motor B supplied with current from a 
battery C ; the motor is stopped or started by a 
manual switch D having combined with it a eo | 
device adapted to prevent reopening of the switc 
by a spring until after the lapse of a predetermined 
time, which is sufficiently long to allow the motor 
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to start the engine under normal conditions. For 
stopping the engine any convenient means is employed 
such as a normally open and spring-loaded valve E 
to interrupt the fuel supply to the engine. This 
valve can be closed by an electro-magnet F energised 
by the closure of another similar manual switch G. 

starting motor is of the kind which is provided 
with a pinion H moved axially and automatically 
into and out of engagement with gear teeth on the 
flywheel J of the engine. Any other appropriate 
starting motor may be used. The generator K 
may be alternating or direct current and it can 
supply a charging current to the battery as well as 
to a load circuit.—June 24, 1953. 


693,297. tember 4, 1950.—A Mortor-Com- 
Presson Unit, Hans List, 126, Heinrichstrasse, 
Graz, Austria. 


Referring to the drawing, the engine illustrated 
is a single cylinder diesel engine, the cylinder A of 
which is arranged horizontally and attached to a 
crank casing B, within which the engine crankshaft 
is arranged. The compressor cylinder C is arranged 
vertically above the crank casing and is attached to it 
so that the axes of the engine cylinder and the com- 
pressor cylinder are at right angles. The engine 
cylinder and compressor cylinder are housed within 
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a common water cooling space D. A compact 
construction of the engine and compressor unit is 
thus obtained and it is easy to keep the unit clean 
owing to the flat and smooth surfaces of the casing. 
The cylinder head of the engine cylinder A is pro- 
vided with a water cooling space E which is con- 
nected to the common water cooling space D of 
the engine and compressor cylinders, the com- 
pressor cylinder head also having a water cooling 
space F. Cooling is preferably by circulating the 
cooling water from the water cooling space F of 
the com cylinder head passing to a radiator 
and returning from it to the water cooling space D 


THE ENGINEER 


at its deepest point. The crankshaft G is provided 
with a single crank H which is engaged by the con- 
necting rod J of the engine, the compressor being 
preferably driven by an auxiliary connecting rod 
linked to the connecting rod J, which is provided 
with a journal K to which the auxiliary connecting 
rod L of the compressor is connected. The recipro- 
cating masses of be engine, inclusive of the engine 
piston, and the ip es masses of the com- 
pressor, inclusive of the compressor piston, are 
pharm equal so that a reliable balancing 
of the masses can be obtained.—June 24, 1953. 


POWER TRANSMISSION 
693,324. May 8, 1951.—CHANGE SPEED GEARS, 
Fiat Societa per Azioni, 300 Corso IV Novembre, 
Turin, Italy. 
The invention relates to change speed gearing, 


‘more particularly to the gears provided with a syn- 


chroniser rim. Referring to the drawing, A is the 
change speed gear shaft, having arranged on it a 
toothed wheel B, a synchronising cone C and an 
operating sleeve Db with teeth E which are constantly 
engaged in the spaces between the teeth F on a 
pinion G fast with the shaft A. The sleeve D is 
axially displaceable to the shaft, in order to operate 
the synchronising cone C and, thereafter, to become 
directly coupled with a toothed rim H fast with the 
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toothed wheel B. The flanks of each tooth on the 
sleeve have notches formed in them, of a length 
such that, when the sleeve D reaches (under the 
action of the change speed gear lever) the end of its 
stroke and takes the position shown by broken 
lines in the drawing, each of the notches engages 
the whole length of a tooth H, the tooth being brought 
to this position by the rotation of the member, per- 
forming just then the function of a driving member, 
so that any accidental uncoupling of the gear is 
made i ible, as long as the resisting couple 
acting on the driven number is operative. On 
operation of the engine clutch, the resisting torque 
ceases and the sleeve D may be released from the 
teeth H with little effort by the driver on the operating 
lever.—June 24, 1953. 


STEAM GENERATORS 


693,326. May 22, 1951.—ConTROL OF SALINITY IN 
STEAM GENERATING PLANTS, Sulzer Fréres 
Société Anonyme, Winterthur, Switzerland. 

The invention relates to the control of salinity in 
steam generating plants of the kind in which water 
enriched in salts is continually blown down from the 
steam generator, and at least some of the condensate 
and a make-up amount of water constitute the feed 
water. In the steam generating plant shown in 
the drawing the feed water is drawn from a feed 
water reservoir A by a feed pump B and is forced 
into a steam generator C. The high pressure steam 

generated flows to and expands in a turbine D 

and then passes to a condenser E. The condensate 

returns to the feed water reservoir A. The steam- 
water mixture flows from the vaporiser of the steam 
generator C into a water separator F associated 
with the steam generator, and in it most of the water 
component of the mix- 
ture is separated out by 
centrifugal action. The 
steam, from which the 
water has been separ- 
ated, flows from the 
water separator F to 
the superheater of the 
steam generator, 
whereas the separated 
water, enriched with 
salts, flows out of the 
water arator to- 
wards a blowing down 
valve G. Most of this 
blown down water is re- 
turned to the circuit of the working medium of the 
steam generating plant through a valve H which is regu- 
lated by a water gauge J in dependence on the water 
level in the separator, in such a way as to maintain 
the water level therein practically constant. To 

replace the water blown down through the valve G 

and to make up the unavoidable losses in the circuit 

of the working medium of the steam generating 

plant, losses which are indicated by the arrow K, 
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the necessary amount of make-up water is admitted 
through a pipeZ. In the salinity control system shown 
in the drawing the regulation of the amount of 
water blown down depends on the amount of make- 
up water, so that this system is suitable only where 
there is an approximately constant concentration 
of salts in the make-up water. 


In this case the 
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make-up amount is measured by means of a flow 
meter M incorporated in the pipe L, An impulse 
transmitter N is associated with the flow meter and 
converts the reading of the flow meter into a con- 
trolling impulse which is transmitted through an 
impulse pipe O to the blowing down valve G. The 
system is arranged so that the amount of water blown 
down increases proportionally as the flow of make- 
up water increases, and vice versa. The amount 
of water blown down, having regard to the approxi- 
mately constant concentration of salts in the make-up 
water, is therefore adjusted to depend on the rate at 
which salts are supplied to the steam generator in 
the make-up water flowing in through the pipe L, 
Two other drawings and descriptions of modified 
arrangements are also included in the specification.— 
Tune 24, 1953. 


ELECTRICAL ENGINEERING 


693,627. March 3, 1950.—SINTERED MAGNETIC 
ELEMENTS FOR ROTARY-MAGNET MEASURING 
INSTRUMENTS, Siemens and Halske Aktien- 
gesellschaft, Siemensstadt, Berlin, and Wittels- 
bacherplatz 4, Munich, 2, Germany. 

The object of the invention is to provide a high- 
grade rotary magnet instrument for measuring 
currents, voltages and values related to currents and 
voltages. It provides a sintered magnetic element 
for a rotary magnet instrument having a field pro- 
duced by a coil subjected to the current or the voltage 
to be measured. The magnetic element comprises a 
circular disc magnetised in one diametrical direction 
and of a magnetic material known under the trade 
name of “‘ Oerstit 400,” comprising aluminium, nickel, 
cobalt, copper and iron in the following proportions : 
Aluminium, 8 per cent ; nickel, 15 per cent ; cobalt, 
23 cent ; copper, 4 per cent ; iron, 50 per cent. 
Referring to the upper drawing, there is shown 
mounted on a spindle A, which carries the pointer, 
a disc-shaped rotary magnet B formed of “ Oerstit 
400.” A soft iron core C is secured in the centre of 
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the disc by sintering, for fastening the disc to the 
spindle. The magnetic field of the disc-shaped 
magnet B extends in the direction of a needle D and 
comprises two pronounced poles approximately at 
the points N and S. Coils E mounted adjacent the 
disc-shaped rotary magnet are arranged to be con- 
nected to the source of current, voltage or current 
and voltage which is to be measured so that the 
rotary magnet is deflected. The zero position of the 
rotary magnet and, consequently, the needle in rela- 
tion to a scale F, is adjusted by means of a control 
magnet G (see right-hand view), which is disposed 
parallel to the rotary magnet B. In the astatic 
measuring mechanism illustrated in the right-hand 
view, the spindle A, having the disc-shaped rotary 
magnet B mounted on it by means of a soft iron core 
C, is shown with magnetic coils E disposed sym- 
metrically. In order to eliminate any influence 
arising from foreign magnetic fields, there is mounted 
on the spindle a magnet H, which is arranged in such 
a spaced relationship from the assembly embodying 
the coil E and the rotary magnet B, that the currents 
flowing through the coil do not act on it or, if so, to 
only a negligible extent. It is preferable for the rotary 
magnet H to be inverse in magnetic relationship to 
that of the rotary magnet B. Furthermore, 
it is preferable to arrange for the external 
dimensions and _ strength of the two rotary 
magnets to be substantially equal and made of 
the same material. A control magnet G is arranged 
for the purpose of setting the needle D at its 
zero position and is formed of the same material 
as B. It is adjustable in order to enable corrections 
to be effected to the zero setting. The instrument may 
also be provided with a screening cover J designed 
to screen off extraneous fields.—July 1, 1953. 


693,448. October 10, 1950.—ELecrRiC POWER 
TRANSFORMERS, The British Electric Trans- 
former Company, Ltd. Hayes, Middlesex 
(Inventors : Leslie Smith and Frederick Kingsley). 

This invention relates to electric power transformers 
of the oil-insulated type, in which an inert gas layer 
is maintained above the oil to prevent access of air. 

It has particular application to comparatively large 

transformers, say, of SOOOkVA and above. A trans- 

former coil and core assembly is enclosed in a tank 

A and connected to lead-through terminal insulators 

of any conventional form. The tank is oil tight and 








128 


from its top a number be pipes B lead to an inclined 


pipe C extending to the bottom of an auxiliary tank 
D. In the pipe C immediately below the auxiliary 
tank D a Buchholz protector E is fitted, and the 
arrangement of the top of the tank A and piping is 
such as to pass any gas evolved in the oil in the tank 
due to faulty operation, up the pipes B and C to 
actuate the protector, while the pipes are of such 
small bore that no convection currents arise. The 
top of the auxiliary tank D is connected by a gas-tight 
joint to a pipe F leading to the top of a cylindrical 
vessel G, and the bottom of this vessel is connected 
by a pipe H to a similar cylindrical vessel J whose 
top is vented to atmosphere. The transformer tank A 
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is filled with oil so that such oil extends in a continuous 
body through the pipes to the auxiliary tank and 
just enters the auxiliary tank D when the oil is cold, 
and oil is also placed in the lower parts of the two 
cylindrical vessels G and J, so that these vessels with 
their connecting pipe H form an oil-filled U-tube. 
The space between the oil level of the auxiliary tank 
D and the oil level in the vessel G connected thereto 
is filled with nitrogen. The auxiliary tank D and the 
vessels G and J are each of capacity at least equal to 
the volume increase of the oil in the ormer 
tank A when heated to working temperature. This 
minimum volume may be taken as some 7-5 per cent 
of the total oil volume in the transformer tank, 
according to the operating temperature to be allowed 
for. In operation it will be seen that upon any change 
of volume of the oil in the transformer tank A, the 
oil level in the auxiliary tank D will rise or fall, 
resulting in movement of the oil in the U-tube from 
one vessel to the other. At no time, however, will 
the heated oil in the transformer and auxiliary tank 
be in contact with air, while the oil in the tube which 
in one vessel thereof is in contact with air, is not 
heated and has little if any tendency to interact with 
atmospheric oxygen and form sludge or acid sub- 
stances.—July 1, 1953. 


MINING ENGINEERING 


690,138. January 16, 1951.—Exectrric LIGHTING 
APPARATUS FOR USE IN COAL Mines, Compagnie 
Auxiliaire des Mines, 42, Rue du Polygone, 
Douai (Nord), France. 

The invention has for its object a safety lighting 
apparatus, particularly adapted for use in gaseous 
coal mines. It comprises a turbo-alternator con- 
nected to a compressed air line, supplying a tubular 
fluorescent lamp. The apparatus comprises a holder 
consisting of a casing A having the general appearance 
of a flat disc, containing a_turbo-alternator which 
has the same axis as the the turbo-alternator 
being formed of a turbine and an alternator. A 
rectilinear pipe B with axis tangential to the. casing 
and perpendicular to the alternator axis is ended 
by two couplings C and D by means of the first of 
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which the apparatus is tapped to the line supplying 
air or other fluid under pressure. This pipe is con- 
nected to the turbo-alternator through an adjustable 
relief valve E, carried laterally by casing A. A 
rigid ebaien belies I ioanen of bau ieee acid ia 
connected by one of them to the coupling D. The 
other end of this tube is arranged to be either con- 
nected to the corresponding coupling of another 
similar ae apparatus, or else to be plugged. 
A fluorescent tube G, protected by either a trans- 
parent or a translucent tube H, and a cage J, both 
tubes being made air-tight and held, longitudinally, 
between a first flange K fixed to casing A, and a 
second flange L, sliding on the tube holder F and 
connected to K through the medium of the proces 
cage J, serving as a staybolt device. A safety electric 

cut-out device and hanging hooks are provided. 
Full details of the turbo-alternator fiw 9 the fittings 
are given in the specification.—April 15, 1953. 
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Technical Reports 


Flameproof Electrical Apparatus : Flanged Joints, 
One Half-inch in Radial 
Ethylene and Air (Ref. Pea By H. Robinson, 
J. T. W. Roper and H. L. Williams. The British 
Electrical and Allied Industries Research Association, 
Dorking Road, Leatherhead, Surrf€y. Price 7s. 6d., 
postage 3d.—For explosive mixtures of ethylene and 
air, ignited in an 8 litre bronze sphere having hori- 
zontal equatorial flanges one half-inch in radial 
breadth, the most incendive mixture contains 6-5 
per cent of ethylene by volume. The most readily 
ignitable external mixture contains 6-2 per cent 
ethylene. The maximum experimental safe gap 
(M.E.S.G.) associated with this combination of 
mixtures, On a criterion of n=20, k=0-OOlin, is 
0-02lin ; and the statistical maximum safe gap 
(S.M.S.G. (R)) calculated by the im ——, method 
recently adopted, is 0-O14in. The effect of reducing 
the flange breadth from lin to one half-inch is to 
reduce the M.E.S.G. from 0-028in = bg to 
0:021lin, ie. by 25 per cent ; uce the 
S.M.S.G. (R) from 0-023in to 0- Ol4in, i "hy 39 
per cent. The tests were made at Buxton in co- 
operation with the S.M.R. Establishment of the 
Ministry of Fuel and Power. 


Breaking Capacity Tests of 440V, 150A and 75A 
Three Phase Contactors (Ref. G/T270). By H. W. 
Baxter and B. Hopwood. The British Electrical and 
Allied Industries Research Association, Dorking 
Road, Leatherhead, Surrey. Price 15s., postage 5d. 
—This report gives the results of preliminary breaking 
capacity tests on representative commercial con- 
tactors. The breaking capacity clause in B.S. 775- 
1938 specifies that a.c. contactors for direct-on 
starters shall make and break a circuit adjusted to 
give six times their full-load current at a power factor 
of 0-4 to 0-5 lagging. It is now known that this is 
not fully representative of practical conditions, since 
the current may be larger and the power factor may be 
smaller, especially in the case of a stalled motor. 
Accordingly the contactors were tested at currents 
up to eight times their full-load currents and at a 
power factor of 0-2 to 0-3, which is thought to be 
more representative of present-day conditions. 
Since it was also desired to obtain guidance in plan- 
ning further work of a more fundamental nature, the 
models chosen were of different designs. 


The Behaviour of Aluminium Alloy Riveted Joints. 
By Professor A. J. Francis, M.Sc., Ph.D. Research 
Report No. 15, The Aluminium Development 
Association, 33, Grosvenor Street, London, W.1. 
Price 7s. 6d.—This report describes the theoretical 
and experimental investigations into the behaviour 
of double-shear joints under axially or eccentrically 
applied static loads in and beyond the elastic range. 
Examples are given of the elastic and inelastic 
behaviour of axially loaded joints, together with a 
note upon their elongation and ity requirements. 
There is,a general analysis of eccentrically loaded 
joints, including as an illustration the treatment of 
joints having four rivets in line and nine rivets. 
For axially loaded joints theoretical assumptions are 
verified before discussing experiments on small 
joints, of which details are given. Load/deformation 
curves for mild steel and aluminium alloy rivets 
-and for plate sections are included together with 
partitions of load and load/tilt curves for various 
specimens. Very long joints are next considered and 
both the theoretical and experimental results are 
graphically presented, including curves of 
partitions of load, elongation and deformation of 
rivets. Tabular statements set forth information 
concerning dimensions of joints, properties of mat- 
erials, rivet driving conditions, strength of plate, 
strength of the joints, failing loads of ape specimens, 
and rivet tests. The factors affecting the shearing 
strength of double-shear joints are examined and also 
the effect of rivet pitch, diameter/thickness ratio and 
rivet patterns on efficiency. For joints under 
eccentric loading the distribution of load among the 
rivets is investigated and graphically recorded. 

The results indicate that the partition of load 
among rows of rivets in a double-shear joint, under 
axial static load, is not uniform and that in the elastic 
range the alloys used have practically no effect on 
load partition. Rivet alloys, it is shown, a 
possess ductility since this quality has a 
the shearing strength of the joint. The effect the 
number of rows of rivets and the pitch is noted and 
3-5 diameters to 4-0 diameters is given as the most 
economic and efficient pitch for cold-driven rivets, 
while the optimum value of 1-5 is given for 
the diameter/thickness ratio in double shear. From 
the results it is advised that joints under static axial 
load should be desi on conditions at failure and 
not on elastic conditions or proof load. No funda- 
mental difference was found between joints under 
compression or tension. For eccentrically loaded 
joints the distribution of load among rivets is less 
favourable than assumed in conventional design in 
the elastic range, but beyond this the shearing strength 


Breadth, in Mixtures of 
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exceeds the conventional value. It is noted tliat there 
is no appreciable scale effect in the behaviour of 
aluminium alloy joints so that smaller joints could be 


used for further experimental work. 





Launches and Trial Trips 


ROYALGATE, coaster ; built by the Goole Ship > building 


and Repairing Company, Ltd., for the Hi Shi 
Company, Ltd. length 175i, breadth 27 Gi ae 
11ft 6in, 700 ‘tons deadweight ; British Pole: diesel 
engine, 545 b.h.p. at 300 r.p.m. Launch, June 30th, 


Inex, oil tanker ; built me Harland d Wolff, 
Belfast, for "Skibsakticselske -— j glength. bet aa. 
ft, depth 


perpendiculars 
moulded 34ft 10in, i breadth 1.0 to nh on 27h Gin 


draught ; twent “four ee steam 
~" or a single-cting, are aerator Harland 

an We our: engi 
40mm diameter by 1500mm stroke,” in 


— 
July 8th. 


EDMUND GARDNER, 


“ single-ended wuellichales boilers. Triaj 


_ # ilot vessel ; built by Philip and 
Son, Ltd., Dartmouth, for the ” Mersey Docks and 
Harbour Board ; length between perpendiculars 165ft, 
breadth 31ft 6in, depth moulded 14ft 6 6in, accommodation 
for a crew of a and thirty-two pilots ; 
by General Electric Company, Ltd., two 640 
os h. ~e National diesel engines, each driving 375kW and 
generators, and a single armature propulsion 
neh of 920 KP ‘ b 300 r.p.m., service spec! 12-5 
knots. Launch, J 
DISPATCHER, rot ore carrier ; built by the Burnt. 
island Shipbuilding Company, Ltd., for the Pan-Ore 
Steamship Benge x 4 Inc., U.S.A.; length between 
breadth moulded 60ft, depth 
moulded mon 6in, deadweight 8000 tons, loaded “draught 
20ft 6in, speed 12-5 knots, two holds, MacGregor steel 
hatch covers, electric deck machinery, two 250kW 
geared lead BA ama David Rowan double reduc- 
tion geared turbines, 3300 s.b.p. at 112 r.p.m. at pro- 
ae — at 400 lb per square inch and 725 deg. 
ah., Babcock and Wilcox water-tube boilers, 
a July 9th. 


Eumaeus, cargo ship ; built by the Caledon Ship- 

an g bone ono Ltd., for Alfred 

length between perpe: ars ge 9in, 

breadth eaciied 62ft, depth moulded 35ft 3in, gross 

—.. 7700 ; ee oe Wolff single-acting, dan 
= pposed-piston diesel engine, seven cylin 

fe 600 bi. three 220kW diesel generators. Launch 

yl 


reer JeBSEN, oil tanker ; built by a” Hunter 
and Wigham od ott for — 


530ft, breadth moulded neg depth bckween,porpendiulan 10in, 

,000 tons, t 31ft, service 
-25 knots ; ; two 200kW diesel generators, one 
90kW steam-driven pee two Scotch boilers ; 
Swan, Hunter-Doxford opposed-piston oil engine, six 
— 725mm diameter by 22 22sbmm combine stroke, 
7500 b.h.p. at 115 secre Launch J 


JeAN LABORDE, ironde 
Forges et Chantiers de la C de la Gi for Des 
rpendiculars 459ft 4in, 


Maritimes ; length between 
breadth 63/t 4in, depth to upper deck 38ft Sin, draught 
24ft 3in, seed 17 Knot 13,700 as deadweight 6100 tons, 
— 8 7 knots ; two nine watertight 
six holds, MacGregor steel hatch covers ; 
Hy = 112 to tourist and 292 third-class passengers ; two 
Creusot-B. and W. diesel engines, each of ten cylinders, 
20mm diameter by 1150mm stroke, 5150 b.h.p.; two 
La Mont exhaust gas boilers, four 480kW diesel gener- 
ators. Trial July. 


= a “5 by the 


Prerre Loti, passenger cargo line sister ship to “* Jean 
Laborde,” built by the Navy Yard, Brest, for Des 
Messageries Maritimes. Trial July. 


SuHeaF ROYAL, oil tanker ; built by Jonni L. Thomp- 
son and Sons, yo for = Sheaf Steam Shipping Com- 
pany, Ltd.; iculars 516ft, 

readth aude an, cx ‘menided 41ft lin, dead- 
weight 18,275 tons on 30 6in draught, service speed 
15 knots; Doxford opposed-piston oil engine, six 
cylinders, 750mm diameter by combined stroke, 
7750 b.h.p. at 103 r.p.m. Launch July 11th. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


ASLIB. 
Fri. to Mon., fas 11th to 14th.—The University, Nottingham, 
28th Annual Conference. 


ENGINEERS GUILD 


Thurs., oy 24th. —METROPOLITAN BRANCH: Caxton Hall, 
$ treet, Westminster, S.W.1, Annual General Meeting, 
om. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., Aug. 18th.—Visit by a Party of Members to the Works of 
Scammell Lorries, Ltd., 


Watford, Herts, 10.45 a.m. 


